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7 ‘Used The World Over 
tor Dependable, Low-Cost Pumping 


This Hawaiian cement plant chose Wilfley Sand Pumps for their lower mainte- 
nance costs and higher operating efficiency. Wilfley’s enviable reputation 

for true pumping economy and day-in, day-out dependability is re- 

flected in the production records of plant operators throughout 

the world. Specify Wilfley for your next pumping job. 


Wilfley Sand Pumps may be fitted with interchangeable 
electric furnace alloy iron, special application alloys or 
rubber-covered wear parts. Write, wire or phone for 
complete details. 


ater 5004 Pom, 


“Companions in Economical Operation’ 


Acid 


P.O. Box 2330 


a 
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COMING EVENTS 


Mer. 20-22, CIM Annual Meeting, Chateau 
Frontenac, 
Please note: The "April date listed in this 

column in February wos incorrect. 


Meche 
of Colorado School of Mines, University of 
Minnesota, Missouri School of and 
and The kA. State 
. The P ~~ State Univer- 


computers and ap- 

ial and technical per- 

sonnel in minerals industries. University of 
Arizona. Address E. R. Drevdahi, College of 
Mines, University of Arizona, Tucson, Ariz. 


Apr. 9-11, Soc of Exploration icists 
ath, Annual’ Midwestern Meeting, Skirvin 
Hotel, Oklahoma City, Okla. 


Apr. 10-12, 44th National Open Hearth Steel 

Seesezeras and Blast Furnace, Coke Oven, 

Raw Materials Conference, Sheraton 
Protel, Philadelphia. 


Apr. 13-14, Conference on use of radioiso’ 
in mining industry, Brown Palace ~. 
mopolitan hotels, Denver. by 
Amer. Mining Cong. and Colorado “School 
of Mines Research Foundation in cooper- 
ation with AEC. 


of tian, by Hotel, 


Apr. 20-22, 76th foment Convention, Illinois 
 — ta of Professional Engineers, Peoria, 


Apr. 22, Annual Spring Technical ime, Sit 
the Upper Peninsula Section AIME _ 
Geology Bidg., Michigan College of 
ing and Technology, Houghton, Mich. 

. 23-26, ASME Metals ineering Confer- 
Penn-Sheraton Hotel, Pittsburgh, Pa. 
Apr. 24-25, AIME Southwest Minerals Indus- 

try Conference, sponsored by SME Industrial 

Minerals Division and AiIME Nevada Section. 

Stardust Hotel, Las Vegas, Nev. 


Apr. 26-27, AIME Technical Conference on 
Materials, Carter Hotel, 
land. 


May 12-14, Sixth Annual U um Symposium, 
AIME Control’ New Mexico 
Section. Grants, N. M. 


to be ram ror should be 
American Mining Ring 
Washington 6, D. C. 


May 17-19, First on 
of Materials Resear red” by. the 
Harriman, N. ¥ 


May 20, AIME Colorado MBD Subsection an- 
nual Hotel, tor with technical pagers, 
moor Hotel lorado Springs, Colo. 


Moy jn may 37th Annual Conference, Lake 
Superior Mines Safety Council, Hotel Duluth, 
Duluth, Minn. 


June 6-8, Sixth Annual Appalachian Under- 
gos “Corrosion Short Course Course, West Virginia 
nivers School of Mines, Morgantown, 
W. Va. For information write John H. Alm, 
Publicity Chairman, Dearborn Chemical Co., 
2 Gateway Center, ‘Pittsburgh 22, Pa. 


June 6-8, National Cont fe Assn., 44th Annua 
Meeting, and Coal Biden 
Washington 


Sept. 11-14, American Mining Congress Metal 
Mining industrial Minerals Convention, Se- 


Sept. 17-20, Commemorat f the 50th An- 
sponsor: iety o ining - 
neers’ Minerals Beneficiation Division, 
Palace and Cosmopolitan Hotels, Denver 


Oct. 2-3, Joint Meeting, Industrial Minerals 
Division of SME of AIME—CIM, Ottawa. 


Oct. 5-7, AIME-ASME Joint Solid Fuels Con- 
, Birmingham. 
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GINEERING in so each new leader of the Society. His message to 
all members of SME will be found on page 253. 
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ESE items are listings of the Engineering 
ersonne 


Societies P | Service Inc. This service 
which cooperates with the national societies o 
Civil, Chemical, Electrical, Mechanical, Mining, 
Metallurgical, and Petroleum Engineers, 
available to all engineers, members or non- 
members, and is operated on a nonprofit basis. 
if ore interested in any of these listings, 

are not registered, you may apply by let- 
ter or resume and mail to the office neorest 
your place of residence, with the understand 
thot should you secure o position as a resu 
of these listings you will pay the regular ploce- 
ment fee. Upon receipt of your application a 
copy of our placement fee agreement, which 

u agree to sign and return immediately, will 
be mailed to you by our office. In sending ap- 
plications be sure to list the key and job num- 
ber. When making application for a position 
include 8¢ in stamps for forwarding applico- 
tion. A weekly bulletin of engineering positions 
open is available at a subscription rate of 
$4.50 per quarter or $14 per 
in advonce. Local offices of the P 
Service are at 8 W. 40 St., New York 18; 57 
Post St., Sen Franciseo; 29 E. Madison St., 
Chicago 1 


In addition ors maintains 
@ more com genera 
and men available. 
office, listed above. 


MEN AVAILABLE 


Operations Superintendent, mining engi- 
neer, age 37. Seven years experience, of 
which four and a half have been in highly 
mechanized open pit metal mining. Knowl- 
edge all phases from pre-mining drilling to 
shiploading. Any location. M-584. 


Manager for mine or quarry, B.S. in min- 
ing engineering, age 51. Twenty-eight years 


all phases of open pit mining using truck, 
corregor or railroad haulage, heavy equip- 
ment, and big tonnages. Available immedi- 
ately. Prefer U.S. M-2057-Chicago. 


Field or Mining Engineer, B.S. in mining en- 
gineering, age 29. Twenty months photo- 
grammetry field control, computations, party 
chief, planning; seven months field engineer 
bridge construction; three months under- 
ground western metal mines. Prefer US., 
will consider foreign. M-2058-Chicago. 


Mine Manager or Superintendent, B.S. in 
mining engineering. y-five years ex- 
perience as engineer, workman supervisor, 
mine and mine 
tral America, U.S., or Mexico. 


Geological Assistant, B.S. in geology 
(minor in mathematics and mining engi- 
neering). Two summers as surveyor’s assist- 
ant, one summer detailed and reconnaissance 
ear mapping for scientific research. West. 


Geological and/or Mining Engineer, B.S. 
from Columbia University, * leven years 
geological and mining engineer; mine super- 
visor. Experienced in mineral exploration, 
geochemistry, geophysics, mine planning, and 
mine supervision. Age 34, married. Location 
open. M-588. 


Manager, General Superintendent, age 49, 
married, American. World-wide experience 
in management and engineering; exploration, 
operation, and head office; metallic and non- 
metallic minerals, manufacturing and con- 
Prefer U.S., willing to travel. 


Mining Engineer, graduate, age 30. Four 
years experience mine production and engi- 
neering; two years supervisory experience. 
Speak Spanish. Prefer foreign. M-590. 


Geologist, M.S. geology, ‘51. Seven years 
mining and exploration geology U.S. and 
abroad in metals and nonmetals. Geochem- 
ical experience; one and one-half years 
professor and head of department. Fluent 
temperate or tropical loca- 
on. 


Mine Geologist, B.Sc., M.Sc. in geology, age 
34, British, married, no family. Five years 
varied experience overseas in exploration and 
development of open cast iron ore, alluvial 


and beach sands, underground and surface 
gold deposits. M-592. 


Manager. Twelve years in inorganic chem- 
istry, extractive metallurgy and minerals 
Q-cleared, 


Vice President or Manager-Engineering or 
Operations, B.S.E.E.. M.S.M.E. Directly re- 
sponsible for major profit increases, broad 
administrative experience in operations, 

eering, research and development; 
highly creative holder of many patents; ex- 
ceptional ability to scientific and 
os personnel. Location immaterial. 


Exploration Geologist, B.S. in geological 
engineer, "43. Seventeen years broad ex- 
perience exploration geology and geophysics, 
both metals and petroleum. ement ex- 
a small oil company. U.S. or foreign. 


Mine Superintendent and E . BS. in 
mining engimeering, age 44. ine superin- 
tendent, four and one-half years industrial 


minerals, underground open stoping. Assist- 
ant district engineer super highway con- 
struction; two years mining research engi- 
neer, deep mine coal. East, South, Midwest 
preferred. M-596. 

Mining Engineer, 35, married, 2 children. 
Twelve years experience underground opera- 
tion, plant design, labor negotiations. Desire 
challenging position, preferably South 
America. Speak fluent Spanish. Available 
one month’s notice. M-597. 


Economic Geologist, Ph.D. in geclogy, tals, 


31. Seven years varied background in me 
nonmetals including petroleum and min 
economics. Experience in modern explora- 
tion, evaluation and research techniques used 
in studies of mineral deposits. Field work in 
U.S. and Canada. Desires responsible position 
with diversified orgenization, esently 
employed. Location open. M-2018-Chicago. 


Preduction Supervisor-Mining Engineer, 


mill, cost studies, exploration, surveying, 
underground experience (square set, cut and 
fill, and room and pillar). Prefer U.S. M-2077- 


"4 Continued on page 242) 


Applications are invited from 
qualified mineralogists for posts 
in the Mineralogical Section of 
the Research and Development 
Division, Kitwe, which undertakes 
a wide range of projects in ex- 
traction metallurgy for the Rho- 
desian Companies of the Anglo 
American Corporation of South 
Africa, Limited. These vacancies 
are the result of promotions and 
expansion. 

Facilities in the Mineralogical 
Section include X-Ray diffraction 
equipment, projection microscope 
and infrasizing and superpanning 
equipment as well as the usual 
microscopes, photographic facili- 
ties and sample _ preparation 
equipment. Analytical services 
are available. 

Applicants for the post of Min- 
eralogist should have had some 
experience in determinative min- 
eralogy and in petrology. The 
Senior Mineralogist, who would 
report directly to the Assistant 
Superintendent of the Division, 
should have sound experience in 
the above fields and the ability to 
co-ordinate and supervise the 
work of a team of three mineral- 
ogists. He would also be required 
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RHOANGLO MINE SERVICES LIMITED, KITWE, NORTHERN RHODESIA 
SENIOR MINERALOGIST * 


to liaise with geologists and re- 
search and plant personnel on 
mineralogical problems, A know- 
ledge of mineral concentration 
techniques would be an advantage. 

The commencing basic salaries 
for these positions will be deter- 
mined by qualifications and ex- 
perience but will not be less 
than: - 


Senior Mineralogist £1,587 (Stg) 
per annum 


£1,191 (Stg) 
per annum 


In addition to the basic salary, 
both positions carry a bonus 
varying with the prosperity of the 
copper-mining industry (at pres- 
ent about 40% of basic salary) 
and a variable cost of living al- 
lowance (currently about £62 per 
annum). There are also generous 
pension, life assurance and med- 
ical benefits and a low rate of 
income tax. Air or sea passage for 
the successful candidates would 
be paid by the Company and, 
dependent upon the point of entry 
into the salary range, assistance 
would be provided towards im- 
portation expenses. 


Mineralogist 


MINERALOGIST 


Kitwe in Northern Rhodesia is 
situated on the Central African 
Plateau at an altitude of 4,100 feet 
above sea level and consequently 
enjoys an equable healthy climate 
of dry winters with a rainy season 
moderating summer temperatures. 

Ample all the year round facili- 
ties for all the usual sports are 
available and the generous leave 
allowance together with excellent 
rail, road and air communications 
permits long leaves to be spent at 
either various coastal resorts or 
abroad. Leave may be accumu- 
lated for up to three years and 
varies between 48 and 51 days per 
annum depending on salary. 

Housing provided complete 
with basic furniture, refrigerator 
etc. is of excellent standard and 
provided with all modern ameni- 
ties at a nominal rental and 
African domestic labour is readily 
available. 

Replies, stating age, marital 
status, qualifications, experience 
record, and availability, together 
with names of two referees, and a 
recent photograph, should be 
addressed by airmail to: 

The Secretaries, P. O. Box 172 
Kitwe, Northern Rhodesia 


will relocate. M-593 
| | 
By 
j B.S. in mining engineering, age 29. Five 
years experience m ling supervision in 
we i: 


IF PURCHASES ARE ENDORSEMENTS... 
P..H is the no.1 choice of the mining industries 


In recent years 68% of all American made 4.5 to 9 yard electric mining 
shovels bought for use throughout the world have been P.aH 


P&H has earned such widespread acceptanceinthe 2. Vastly superior service and parts avail- 
mining industries because of lower per-ton loading ability reflecting our partnership of responsibility 
cost. This profit premium to owners of PaH to you, the buyers of our products—a partnership 
Electrics results from these two basic advantages: of responsibility made possible by our single source 
‘ control of electrical as well as mechanical com- 

1. Higher rate of made ponents and their performance. 

exclusive, patented PaH design principles o - 

Both of these far-ahead design principles are the us The World’s Largest Builder of Full-electric 

direct result of Harnischfeger designing and manu- Shovels. Compare before you buy—write for com- 

facturing its own electrical equipment—the only _ plete information. 

shovel manufacturer to do so. 


HARNISCHFEGER 


Milwaukee 46, Wisconsin 


< 


nfermation 


An Internationa of Engineering Séurce Material 
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Order directly from the publisher 
all books listed below except 
those marked @ @ @ The books 
so marked (@ @ @) can be pur- 
chased through AIME, usually 
at a discount. Address Irene 
K. Sharp, AIME Book Dept., 
29 W. 39 St., New York 18, N. Y. 


Minerals Yearbook 1959, USBM, Vol. 
I, Metals and Minerals (except Fuels), 
U.S. Government Printing Office, 
Superintendent of Documents, Wash- 
ington 25, D. C., 1960, 1271 pp., $4.50 
—The new volume is the largest yet 
published, presenting statistical cov- 
erage of scores of minerals. It also 
introduces a new chapter on tech- 
nologic trends in the mineral indus- 
tries. Another new feature is an in- 
dex listing references to important 
mining and mineral processing com- 
panies where they occur in the texts 
of the various chapters, @ ee 

Minerals Yearbook 1959, USBM, Vol. 
II, Fuels, U.S. Government Printing 
Office, Superintendent of Documents, 
Washington 25, D. C., 1960, 483 pp., 
$2.50—This volume contains two 
general review chapters and ten sep- 
arate commodity chapters divided 
among coal and related products, 
petroleum and related products, and 
helium, which, though not a fuel, is 
grouped with them because it is 
found chiefly in natural gases. @ @ @ 
Minerals Yearbook 1959, USBM, Vol. 
Ill, Area Reports, U.S. Government 
Printing Office, Superintendent of 
Documents, Washington 25, D. C., 
1960, 1134 pp., $4.00—This volume 
contains a detailed review of the 
mineral extractive industries in each 
of the 50 states and Puerto Rico. The 
chapter on Puerto Rico also includes 
references to the Panama Canal Zone 
and island possessions of the U.S. in 
the Atlantic and Pacific oceans. @ @ @ 
Fracture Systems and Tectonic Ele- 
ments of the Colorado Plateau by 
Vincent C. Kelley and N. James 
Clinton, University of New Mexico 
Press, Albuquerque, N.M., 1960, 104 
pp. and tectonic map, $2.75—A de- 
scription and study of regional frac- 
ture systems in a 90,000-sq mile area 
of the Colorado Plateau and small 
adjacent strips of the Rocky Moun- 
tains but excluding most of the Uinta 
and Picenace basins and Grand Can- 
yon section from the Kaibab uplift 


westward. Fracture systems are de- 
scribed under 35 tectonic divisions, 
with a brief sketch of the structural 
geology and rock types. The tectonic 
map of fracture patterns includes an 
index of anticlines, faults, and igne- 
ous centers. 


Paleogeological Maps by A. I. Levor- 
sen, W. H. Freeman & Co., 660 Mar- 
ket St., San Francisco 4, Calif., 1960, 
174 pp., $6—A paleogeological map 
of a surface of unconformity may be 
thought of as a flashback in the his- 
tory of that area. This book demon- 
strates how these maps are prepared 
and explains the interpretations that 
may be made from them, as in de- 
termining the sequence of deforma- 
tion, desposition, erosion, truncation, 
fluid flow, metamorphism, and loca- 
tion of wedge belts of rocks. Specific 
maps of oil fields and of special re- 
gional areas in the U.S., Canada, 
South America, England, and Eu- 
rope, as well as of continental areas, 
are shown and discussed. e @ @ 


Progress in Metallurgical Technol- 
ogy, published for the Institution of 
Metallurgists, Dorset House, Stam- 
ford St. by Iliffe & Sons, London 
1960, 147 pp., approx. $4.60 (32s 6d) 
—This volume is comprised of four 
lectures delivered at the 13th annual 
refresher course of the Institution of 
Metallurgists, held in Scarborough 
in 1959. The papers cover modern 
developments in iron and steel pro- 
duction, extrusion and refining of 
nonferrous metals, and melting and 
casting of both ferrous and nonfer- 
rous metals. 


The Canadian Mineral Industry, 1957, 
Mineral Report 2, Department of 
Mines and Technical Surveys, Ot- 
tawa Ontario, Canada, 1960, 491 pp., 
$1.00—This is a statistical report of 
metallic minerals, industrial miner- 
als, and mineral fuels produced and 
consumed in commercial quantities 
in Canada in 1957, including a gen- 
eral summary and individual treat- 
ment of all of the major minerals. 
Where pertinent or available, data 
includes exports, world production 
figures, and 1957 price ranges, as 
well as descriptions of mines and 
nonproducing mineral occurrences, 
metal uses, and ore specifications. 


Crushing and Grinding: A Bibliog- 
raphy, The Chemical Publishing Co. 
Inc., 212 5th Ave., New York 10, 
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N.Y., 1960, 436 pp., $10.50—Every as- 
pect of crushing and grinding oper- 
ations in the mineral and chemical 
industries is covered in this volume, 
which is divided into two main sec- 
tions. Part I consists of short reviews 
on the most important aspects of 
crushing and grinding. Part II, which 
makes up the bulk of the book, con- 
tains abstracts with annotations of 
2800 articles and books published on 
this topic from 1920 to 1960. Included 
are such subjects as theoretical as- 
pects, types of equipment used and 
their efficiency, particle size and 
surface area determination, coarse 
and fine reduction, materials, and 
industrial hazards and their elimin- 
ation. e @ 


Historical Statistics of Minerals in 
the U.S., compiled by Sam H. Schurr 
and Elizabeth K. Vogely, Resources 
for the Future Inc., 1775 Massachu- 
setts Ave. N.W., Washington, D.C., 
1960, 48 pp., $1.00—This volume is 
a reprint of the minerals chapter of 
the Census Bureau’s Historical Sta- 
tistics of the U.S—Colonial Times to 
1957, published early in 1960. Supple- 
mented by 18 pages of notes, the 
publication contains 22 tables in- 
cluding: Summary of Mineral Oper- 
ations: 1840 to 1954; Value of Min- 
eral Products, in Current Dollars: 
1880 to 1956; Indexes of Physical 
Volume of Mineral Production (Bu- 
reau of Mines): 1880 to 1956; Non- 
metals: 1818 to 1956; Copper: 1845 
to 1956; Gold and Silver: 1792 to 
1956; and Injuries and Fatalities in 
Coal Mining, Quarrying and Related 
Industries, and Metal and Nonmetal 
Mines: 1870 to 1956. 


FBI Register of British Manufactur- 
ers, 1961, 33rd edition, published for 
the Federation of British Industries 
by Kelly’s Directories Ltd. and Iliffe 
& Sons Ltd., Dorset House, Stamford 
St., London S.E. 1, England, 1960, 
1162 pp., approx. $7 (50s)—A com- 
prehensive and accurate guide to a 
substantial cross section of British 
industry, with lists of the products 
and services of nearly 8000 member 
firms under more than 5400 alpha- 
betical headings. In addition to the 
Classified Buyers’ Guide there are 
seven other sections in the Register, 
giving addresses of companies, val- 
uable information about trade asso- 
ciations, proprietary names, trade 
marks, etc. 
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Canada 


Government Publications 


Queen's Printer 
“4 Ottawa, Ontario 


Direct Iron Processes and Their Pros in 

Eastern Canada, Mineral Information Bulletin 

MR41, 50¢, 1960. 

Survey of the Canadian Iren Ore Industry 
~ during 1959, Mineral Information Bulletin 

M 1960. 


- ada, Operators List 2, 25¢, 1959. 
Milling Plants in Canada Metallic Ores, Oper- 
ators List 3, Part 1, 25¢, 1959. 
Ceramic Plants in Canada, Operators List 6, 
25¢, 1959. 
The Canadian Mineral Industry 1956, Mineral 
Report 1, $1, 1960. 


British Columbia 
Dept. of Mines and Petroleum Resources 
Victoria 


Index to Published Geological Mapping in 
British Columbia, $2, 1960. 


Manitoba 
Dept. of ry and Natural Resources 


9 B Ave. 

Winelpes Conede 
A Study of the Tow Lake Gabbro, Publica- 
tion 53-5, gratis, 1958. 
Geology of the Lynn Lake District with geo- 
logical maps and sections in separate volume, 
Publication 57-1, $2 with maps, 1960. 
Mississippian Stratigraphy of Manitoba, Pub- 
lication 58-1, gratis, 1959. 
Geology of the Oxford House-Knee Lake 
Area, Publication 58-3, gratis, 1959. 


Newfoundland 


. of Mines and Resources 
it. John’s, indland 

Gypsum in Newfoundland, Mineral Resources 

Report No. 1, 50¢, 1959. 


List of Publications Issued by the Ontario 
Dept. of Mines, Bulletin No. 25, gratis, 1960. 
The Limestone Industries of Ontario, Indus- 
trial Minerals Circular No. 5, gratis, 1960. 
General Index te the Annual Reports of the 
Ontario Dept. of Mines—1951 to 1955, $1, 
1960. 

Dr. John F. Paterson's Report on Silicosis in 
the Mining Industry, Bulletin 158, $1, 1959. 


Quebec 


Dept. of Mines 
Hotel du Governement 
Quebec, Canada 


Sample Preparation Techniques for X-Ray 
Fluorescence Analysis, Preliminary Report 
P.R. No. 402, gratis, 1960. 

Southwest Quarter of Lévy Township, Elec- 
teral District of Abitibi-East, Preliminary Re- 
port P.R. No. 419, gratis, 1960. 
Lerraine-Fiandre Area, Pontiac Electoral Dis- 
trict, Preliminary Report P.R. No. 420, gratis, 


1960. 

Reohault Area Abitibi-East and Reberval Elec- 
teral District, Geological Report 86, 1959. 
Hazeur-Druillettes Area Abitibi-East Electoral 
District, Geological Report 87, 1959. 

Outline of Progress of the Mining Industry in 
the Province of Quebec during tae Year 
1959, S 50, 1960. 

Data on wells drilled for gas and petroleum 
= 2 St. Lawrence Lowlands area, S-49, 
Lecation of wells drilled for oil and gas, 
St. Lawrence Lowlands, Map No. 1288, 1960. 
Upper Deception River Area, New Quebec, 
P.R. 398, 1959. 

Peppler Lake Area (East Half), Saguenay 
electoral district, P.R. 401, 1959. 

Vermette Lake Area (East Half) Saguenay 
electoral district, P.R. 397, 1959. 

Leaf Bay Area, New Quebec, P.R. 399, 1959. 
Matawin-Mekinac Area, Laviolette electoral 
district, P.R. 395, 1959. 

oa Lake Area, New Quebec, P.R. 396, 


1959. 

List of the Principal Operaters and Owners 
¢ of Mines and Quarries in the Province of 

Quebec, S-39, 1958 with 1960 supplement. 


Inspection Branch 


Dr. John F. Paterson's Report on Silicosis in 
the Mining Industry, B 158, $1, 1959. 


(Continued on page 241) 
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REPORT FROM WESTERN MATERIALS INC., PAMPA, TEXAS 


Tuat’s the word on the 944 from Craig Childers, 
Western’s Plant Superintendent. And here’s what the 
operator thinks about it, “I like the way it handles. 
It’s really a fast-loading machine; and it has good bal- 
ance and visibility. The idea of having the lift arms 
out front where you don’t sit between them is great.” 


You can choose from three sizes in the new Traxca- 
vator line. The 944 packs 105 HP and a 2 cu. yd. 
standard bucket—the big 966 at 140 HP carries a 
2%4 cu. yd. standard bucket—and the 80 HP 922 has 
a 1% yd. bucket. Ali three mount a variety of buckets 
and attachments for handling various materials. And 
all three have what it takes to move more tons per hour 
and stay on the job month after month with far less 
maintenance. 


Your Caterpillar Dealer has all the facts. Ask him 
to set up a Traxcavator demonstration on your job, 
and get a firsthand look at all the new ideas that are 
built into these machines. It'll be a real eye-opener. 


Caterpillar Tractor Co., General Offices, Peoria, Ill, U.S.A. 


CATERPILLAR 


Caterpiliat, Cat and Traxcavator are Registered Trademarks of Caterpilia: Tractor Co. 


* > 
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“Our new 944 Traxcavator loads and levels nine 18-yd. 


It gets its bucket full easier than other machines, is faster and handles better. Has plenty of reach for big trucks, too.” 


trucks an hour 


Here’s how the 922, 944 and 966 
are built to do a better job for you. 


CAT DIESEL ENGINES — Turbocharged for efficiency 
and quick acceleration. Optional gasoline engines 
for the 922 and 944. 


CAT POWER SHIFT TRANSMISSION instant 
shifting, forward and reverse, lst and 2nd speeds. 
High and low range selector also provides two-wheel 
drive for roading, four-wheel drive for power and trac- 
tion in work cycles. 


OPERATOR SAFETY — Lift arms and cylinders are for- 
ward of the operator and cockpit. Visibility is excel- 
lent and access is easy... up three wide steps. 


LONG REACH — With the lift arms up front, the reach 
at dumping height of the new Traxcavators is impres- 
sive: 57” on the 966, 51” on the 944 and 41” on the 922. 


OPERATOR CONVENIENCES Bucket controls have 
automatic positioners to speed every cycle; machine 
controls are all power boosted for easy operation. 
Dual brakes give operator choice of braking with or 
without transmission engaged. 


FULL LINE OF ATTACHMENTS—Special material 
buckets, side dump buckets, forks, cabs, etc. 
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MANUFACTURERS NEWS 


/ / 
NEWS / EQUIPMENT / CATALOGS 


Self-Propelled Rotary Drill 

A one-man, self-propelled, hydrau- 
lically operated rotary drilling rig 
has been introduced by Houston Tool 
Company. It operates un a 30 hp, 4- 
cylinder, air-cooled engine with four 
forward speeds and one reverse. 
Carrying all of its own equipment 


plus 250 ft of drill pipe, this unit 
also features a swing-away seat that 
affords excellent driving and drill- 
ing vision. Plastic tubes allow con- 
tinuous examination of the stratum 
and make grab samples easy without 
interrupting drilling. This machine 
is capable of drilling 2%-in. to 3-in. 
diam hole to 250 ft. Circle No. 1. 


Weigh Wheel 


Syntron Company has developed a 
gravimetric feeder with a “weigh 
wheel” feature. It is designed for 
continuous weigh feeding of bulk 
materials. A vibratory feeder feeds 
the material onto a_ scale-beam- 


mounted, constant-speed wheel. 
When the poise has been set on the 
beam for the required rate, the over 
and under movements of the beam 
actuate the “weigh-stat” control. 
This automatically decreases or in- 
creases the feed rate of the vibratory 
feeder, compensating for more or 
less material on the weigh wheel. 
Five models with capacities from 
500 Ib to 300 tph are available. 
Circle No. 2. 


/ 


Fabric-Backed Urethane Liner 


Fabric-backed urethane, designed to 
be used as a liner for handling ore 
slurries, coal, coke, rock, sand and 
gravel, and other abrasive materials, 
has been developed by the Arm- 
strong Cork Co. Called “Armstrong 
PO-663,” this material provides 
maximum abrasion resistance, allows 
use of thinner gauge materials, re- 
duces maintenance cost, and can be 
easily installed by cementing or 
bolting. PO-663 is available in stand- 
ard stock sheet sizes ranging from 
12x20 in. to 96x40 in., in 1/16, 1/8, 
and 1/4-in. gauges. Circle No. 3. 


Portable Dredge 

The “Hydra-Drive” portable sand 
and gravel dredge has been devel- 
oped by American Marine & Machin- 
ery Co., Inc. Operators report pro- 
duction costs cut 20¢ to 30¢ per yard 
by eliminating handling operations, 
extra equipment, and manpower. 
This dredge has a specially designed 
ladder with a hydraulically-driven 
cutterhead which can dig at depths 
to 60 ft. These machines are avail- 
able with pumping distances up to 
3000 ft and capacities from 75 to 
1500 tph. Circle No. 4. 


An advanced-design mine car loader 
has been introduced by the Gardner- 
Denver Company. Called the “GD18,” 
it reportedly affords full utilization 
of power because its weight distribu- 
tion and force leverages have been 
balanced with the highest horse- 
power available. This balanced de- 
sign reportedly assures safety, speed, 
and ease of operation. Circle No. 5. 


Sample Splitter 

The “Porta Splitter,” a portable 
sample splitter introduced by Gil- 
son Screen Co., halves and quarters 
%-cu ft samples of material from 
sand up to 2-in. aggregate. Chief 
features: loading hopper that per- 
mits hand levelling of the sample to 


be divided, and an adjustable uni- 
versal splitter chute which provides 
quick and accurate selection of a 
variety of chute openings. The chute 
consists of a series of aluminum or 
plated steel bars with a locating rod 
passed through their lower ends. 
Chute widths are easily selected by 
manipulation of the bars. The 
equally-divided sample flows into 
two material pans located on either 
side of the chute. Circle No. 6. 


Rescue Breathing Kit 

A portable breathing kit is being 
distributed by the American Optical 
Company. Called the “Ambu,” this 
kit contains a resuscitator which 


functions on the principle of the 
mouth-to-mouth rescue breathing 
technique. This kit includes a foot- 
operated suction pump to clear the 
breathing passage. The unit requires 
no electricity or other connections 
and can be operated by one person. 
This method of artificial respiration 
minimizes the danger of infection. 
Circle No. 7. 


(Continued on page 232) 
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Manufacturers News 
(Continued from page 231) 


Frame Conveyors 

A complete line of Cedarapids Lat- 
tice Frame Conveyors has been an- 
nounced by Iowa Manufacturing Co. 
These conveyors have designed fea- 
tures for increased strength, rigidity, 


and accurate alignment, together 
with pre-engineered standardized 
components that assure maximum 
flexibility and interchangeability 
with minimum assembly time re- 
quired for field erection. A deep 
truss design with heavy side brac- 
ing increases conveyor strength 
without additional weight and pro- 
vides high resistance to external 
stress. Circle No. 8. 


Sinter Breaker 

A breaker for crushing sinter as it 
is delivered from the sintering ma- 
chine has been developed by McLan- 
ahan & Stone Corp. Using integral 
9-in. hard-surfaced teeth to crush 
the sinter against special alloy 
grizzly bars, the breaker was devel- 
oped for heavy duty, continuous 


service in crushing extremely abra- 
sive, high temperature materials. 
The machine is available in 72-in. 
and 94-in. widths, each with a roll 
diameter of 24 in. Water cooling is 
available for the crushing roll and 
roll shaft bearing. Circle No. 9. 


Air Hose 

A heavy duty, flexible air hose, ca- 
pable of maintaining working pres- 
sure up to 400 psi, has been devel- 
oped by Dayton Industrial Products 
Co. The “Maximair” features double- 
braided high tensile rayon construc- 
tion and an abrasion-resistant Neo- 
prene cover for maximum protec- 
tion. The hose is available in 25-ft 
and 50 to 75-ft lengths with diam- 
eters up to 2 in. Circle No. 10. 


Automatic Power Shovel 


An improved automatic power shovel 
for unloading bulk materials from 
railway cars or long truck trailers 
has been announced by Webster 
Manufacturing, Inc. Known as “Web- 
ster No. 40,” it is especially suitable 
for handling coal, lime, and cement 
and can be used with wood, alumi- 
num or steel scoops. The shovel is 
available in single (575-lb weight) 
and double (1150-lb weight) types 
and is mounted on a rigid support 
10 to 12 ft above the car door level. 
The mechanism features an exclusive 
reversing system which eliminates 
need for hazardous counterweights. 
It reportedly has 50 pct fewer work- 
ing parts than many other unloaders. 
Circle No. 11. 


Vibration Inducer 


A high-amplitude vibration inducer, 
which starts and keeps materials 
moving during the unloading of rail- 
road cars or hoppers, has been in- 
troduced by Martin Engineering 
Company. Called the “Vibrolator 
CCVP,” this portable unit has its 
own mounting clamp and can be 


placed in any position or angle. It 
is pneumatically-driven, shock-proof, 
and spark-proof. The CCVP, which 
operates at a low-noise level at all 
frequencies, can be precisely con- 
trolled at any vibration frequency 
from a few cycles to more than 60 
cycles per sec. Circle No. 12. 


Pushbutton Station 


The “Pushbutton Station” has been 
developed by Gemco Electric Com- 
pany for motor control use in haz- 
ardous areas. Housed in aluminum to 
prevent corrosion and sparking, this 
unit is designed to meet NEMA spec- 
ifications. A major feature of this 
unit is that it can be provided with 
either 1) maintained two or three 
position contacts, or 2) momentary 
two position contacts. Padlock holes 
are provided on the side bosses to 
lock the contacts in any of three po- 
sitions. Circle No. 13. 


Concrete Placement Machine 

Air Placement Equip. Co. has devel- 
oped the “Uni-Cretor” designed for 
wet gunning, plus concrete, mortar, 
and grout placing. This 2200 lb 
machine is 76 in. long, 82 in. wide, 
58 in. high and is powered by a 56- 
hp engine. Circle No. 14. 
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Wing Pulley 

A rubber-lagged wing pulley (re- 
portedly the first of its kind) has 
been introduced by Van Gorp Mfg., 
Inc. Named “Turn-Clean,” the ex- 
terior edge of the wing consists of a 
U-shaped steel channel which re- 
ceives a steel-encased rubber bar. 
This bar provides a surface which 


will transmit maximum traction to 
the belt. The rubber lagging com- 
presses on contact with the belt and, 
when the arc of contact is broken, 
the rubber will spring back to its 
normal height and automatically 
clean itself, These rubber bars grip 
the belt tightly and spall off dried 
material on the underside of con- 
veyor belts, thus minimizing the 
need for pulley cleaning shut- 
downs. Circle No. 15. 


Two-Way Radio 

General Electric has engineered a 
low-priced ($419), lightweight (10 
lb.), compact (4% in. high, 7% in. 
wide, 12% in. long) two-way radio 
for use in the mining industry. The 
Pacer operates in low band (27- 
50 mc) and high band (150-174mc) 
and the units have VHF-FM audio. 


This 15-watt unit, designed to fit in 
the smallest cars, does not require 
special generators or heavy-duty 
batteries. Its control section has a 
power supply adaptable to 12-v neg- 
ative or positive ground electrical 
systems, Circle No. 16. 


Coal Elevating Conveyor 

Development of a portable chain and 
flight-type coal elevating conveyor 
with a surge hopper has been an- 
nounced by The Nolan Co. A special 
feature is the installation of the 
mother belt on a horizontal plane in- 
stead of the usual incline normally 
required in conventional designs to 
reach the top of the loading chute. 
The standard “Loadveyor Model C- 
200” has a capacity of 500 tph, with 
a surge bin capacity of 2 tons. It is 
reported that higher capacity units 
will also be available. Circle No. 17. 
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(21) BLASTING AGENT: A four- 
page folder recently issued by Inter- 
mountain Research & Engineering 
Co. describes the advantages of 
slurry blasting agents over ammo- 
nium  nitrate/fuel oil mixture. 
Termed “Dense Blasting Agents” 
and designed for blasting in wet or 
dry holes in underground and open 
pit mines, the explosive compound 
contains water which increases its 
safety as well as its explosive force. 
A comparison table of the strength 
of the two agents is accompanied by 
an analysis of their respective per- 
formance and cost, made by Iron Ore 
Co. of Canada. 


(22) TRUCK CRANE: A comprehen- 
sive 16-page technical portfolio 
showing the features and capabilities 
of its new P&H Model 255B-TC 
truck crane has been released by 
Harnischfeger Corp. The brochure 
includes complete operating specifi- 
cation of each front end attachment 
and tables showing axle loadings 
with each length crane boom avail- 
able for the unit. There are 22 ca- 
pacity charts, seven general dimen- 
sion drawings, a crane range dia- 
gram, seven cutaway photographs 
and 10 photos of the crane in action. 
Both English and metric figures are 
given for important weights and 
dimensions. 


(23) ROPEBELT CONVEYOR: An 
eight-page catalog (G-150) describing 
the Ropebelt conveyor with flexible 
idlers has been issued by Goodman 
Mfg. Co. The booklet contains dia- 
grams of belt construction, terminal 
sections, and typical set up. Photo- 
graphs of the conveyor operating in 
a number of representative situa- 
tions are included. 


(24) BLASTHOLE BITS: A 12-page 
mining and quarrying catalog fea- 
turing specifications and engineer- 
ing data for “Super-Aire” heavy- 
duty, rotary blasthole bits has been 
published by Security Engineering, a 
division of Dresser Industries. The 
booklet includes an air drilling guide 
plus illustrations of the bit types. 


mail this 
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(25) CAREERS IN THE MIN- 
ERAL INDUSTRY: “Opportu- 
nities Unlimited”, a booklet de- 
signed to introduce high school 
and college students to the 
various careers available in the 
extractive industry, may now 
be obtained from the Society 
of Mining Engineers of AIME. 
Describing the various aspects 
of the industry, from explora- 
tion to mineral beneficiation, 
the booklet also discusses such 
subjects as secondary and col- 
lege training, selecting a col- 
lege, the cost of a college edu- 
cation, and the opportunities 
awaiting a new graduate in 
mineral engineering. 


(26) EQUIPMENT FOR MINERAL 
AND CHEMICAL PROCESSING: 
(No. G3- 


tions for 44 different items available 
from the company for use by the 
mineral and chemical processing in- 
dustries. Three of these are new 
items: the Tru-Glandless pump, the 
laboratory flotation machine, and the 
attrition machine, The pamphlet also 
contains descriptions of Denver's 
laboratory testing service and its 
engineering and mill design services. 


(27) MINING EQUIPMENT: A com- 
plete pocket catalog has been pub- 
lished by The American Mine Door 
Co. which illustrates all of the vom- 
pany’s products, including mine 
doors, dusters, car transfers, and 
track cleaners switch machine and 
controls. This 16-page booklet con- 


Mining Engineering 


29 West 39th St. 


(28) PORTABLE DREDGE: Full- 
color illustrations of several job ap- 
plications of the Dixie-Dredge are 
featured in an eight-page bulletin 
(No. 658) from Service Machinery 
Corp. The booklet describes and il- 
lustrates the principle features of the 
dredge and includes a table of stand- 
ard specification data. 


(29) VIBRATING GRIZZLY FEED- 
ERS: Bulletin No. C900P issued by 
Carrier Div., Chain Belt Co., de- 
scribes the company’s natural-fre- 
quency vibrating grizzly feeder line. 
This eight-page pamphlet outlines 
the advantages of the feeder’s re- 
mote control system and details its 
exclusive amplitrol drive that uses 
natural frequency to produce more 
work with less power consumption. 


(30) E. M. GUN: A single-sheet flyer, 
Geophysical Instrument Bulletin BM 
0860, from The Abem Co. describes 
equipment for ore prospecting by 
electromagnetic inductive methods. 
It furnishes details of the equip- 
ment’s features including transmit- 
ter, receiver, staff separation, and 
depth penetration. 


(31) BLASTING: A reprint of L. 
Don Leet’s article “Vibrations from 
Construction Blasting”, originally 
published in The Explosives Engi- 
neer, has been issued by Hercules 
Powder Co. The article discusses 
those vibrations which are unique 
to construction blasting and of the 
consequent safe vibration limits for 
structures in their path. The effec- 
tiveness and performance of various 
types of explosives and explosive 
arrangements are analyzed in rela- 
tionship to the resultant crater area 
and rock jointing. Other matters 
considered in this 24-page booklet 
are: elasticity and characteristic 
impedance as they relate to blasting 
vibrations; the value of the seismo- 
graph in establishing accurate vibra- 
tion data; and the interrelationship 
of the safe limits of potential crater 
area and the zone of elastic vibra- 
tions to the quantity of explosives 
and distance. 
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(32) JAW CRUSHER: Bulletin 132- 
60A released by Universal Engineer- 
ing Co. covers the salient features 
of the big “4848” overhead eccentric 
jaw crusher. With a top-rated ca- 
pacity of 950 tph set at 12 in., it is 
equally adaptable to ore mines and 
quarry operations. 


(33) MOTOR CONTROLLER: Allis- 
Chalmers Mfg. Co. has issued its 
eight-page bulletin 14B9739 to in- 
troduce the SpaceMaker controller 
for high voltage control. Design fea- 
tures and advantages are described 
and illustrated with photographs of 
the unit’s components. The controller 
is now available for squirrel-cage, 
wound-rotor, and synchronous mo- 
tors up to 2500 hp at 4 to 5 kv and 
to 1500 hp at 2.3 kv in reversing or 
non-reversing, full-voltage or re- 
duced-voltage starting. 


(34) MOTORIZED WHEEL DRIVE: 
Twelve-page bulletin GED-4261, de- 
scribing the motorized wheel drive 
developed for operators of off-high- 
way equipment, was recently issued 
by General Electric Co. to super- 
sede an earlier bulletin on the sub- 
ject. Photographs and drawings 
show earth-hauling vehicles using 
the equipment, and offers a haulage 
study for potential users. 


(35) TRAXCAVATOR: The 12-page, 
illustrated booklet No, 34004 de- 
scribes at length the engineering de- 
tails of the 922 Series A Traxcavator 
which assure quick response per- 
formance, operator safety and con- 
venience, greater ease of servicing, 
and versatility. This brochure from 
Caterpillar Tractor Co., contains on- 
the-job photographs, diagrams and 
charts, specifications, and a selection 
of attachments to increase the ma- 
chine’s versatility. 


(36) AIR COMPRESSOR: Gardner- 
Denver Co, has issued a single-sheet 
flyer to announce its Model WFO air 
compressor. Bulletin 1-1V includes a 
photograph of the unit and general 
data charts for bare compressor and 
complete compressor. 


(37) PLATE FEEDER: The conveyor 
and process equipment division of 
Chain Belt Co. recently released a 
seven-page bulletin, No. 6094P, de- 
scribing the Rex Reciprocating Plate 
Feeder. The booklet contains out- 
lined drawings, dimensions, and se- 
lection aids covering the standard 
line. It also lists feeder specifications 
such as capacity and horsepower, 
and highlights the five types of Rex 
eccentrics available for the feeder. 


(38) DIESEL ENGINES: Features of 
the recently introduced Models 10000 
and 11000 diesel engines are de- 
scribed by the illustrated text of an 
eight-page catalog issued by En- 
gine-Material Handling Div., Allis- 
Chalmers Mfg. Co. Performance 
curves and charts, and illustrations 
including cutaways of important 
components are featured in the 
booklet. 


(39) WET MAGNETIC DRUM SEP- 
ARATORS: A four-page color bro- 
chure has been issued by Stearns 
Magnetic Products describing its 
complete line of wet permanent 
magnetic drum separators. Bulletin 
No. 2013 gives specifications and di- 
mensions for all available sizes plus 
selection information. 


(40) HOSE STYLE SELECTION 
GUIDE: The “A-to-Z” of industrial 
hose style selection is charted in 
the 12-page bulletin No. 627, recently 
released by Aeroquip Corp. It 
serves as a guide for proper hose 
selection for virtually every indus- 
trial application, listing 112 separate 
liquids and gases, beginning with 
acetate solvents and ending with 
zine salt solutions. The suitability of 


classifications: excellent, good, con- 
ditional, and unsatisfactory. The 
charts indicate tubestock suitability 
only; a separate chart provides fun- 
damental information about the 
pressure, temperature, and size lim- 
its of the individual hose types avail- 
able from the company. 
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(41) VIBRA SCREW FEEDERS: 
Tested performance of screw feeding 
equipment for 456 different dry ma- 
terials from abrasives to zinc stearate 
is described in a new eight-page 
folder issued by Vibra Screw Feed- 
ers Inc. Maximum rates of feeding 
ranges from 0.1 lb per min for an 
abrasive to 1000 lb per min for stone 
dust. The booklet indicates the den- 
sity in lbs per cu ft for each mater- 
ial, the screw size of the feeder, 
maximum rate in Ib per min and 
the pct of accuracy and consistency. 


(42) TIMING BELT DRIVES: T. B. 
Wood’s Sons Co. has issued 80-page 
catalog No. 19103, giving all the in- 
formation needed to select the pro- 
per timing-belt drive with a mini- 
mum of arithmetic. The booklet fea- 
tures a series of charts designed to 
provide graphical solutions rather 
than tedious numerical calculations. 
One full-page chart enables graphic 
selection of the proper pitch from 
the factors of design horsepower and 
speed of the pulley of largest rpm; 
other full-page charts are given for 
drive-width selection for each of the 
five pitches. Twenty-seven pages of 
drive tables allow determination of 
driven pulley and belt pitch length 
when the speed ratio and driver 
pulley are known. In addition to the 
numerous charts, the book includes 
a description of belt drive features, 
illustrations of typical applications, 
and description and of 
construction details. 


(43) CHAIN SLINGS: Wire Rope 
Div., Jones & Laughlin Steel Corp. 
recently published a 16-page illus- 
trated brochure giving the specifica- 
tions and working load limits of its 
line of alloy chain slings, rings, links, 
and hooks. It also discusses the ad- 
vantages of alloy chain slings over 
wrought iron or carbon steel chain 
and the design advantages of “Jal- 
link,” the company’s permanent, tam- 
per-proof alloy chain connector link. 


(44) CENTRIFUGAL PUMPS: Bul- 
letin 720.5 from Goulds Pumps Inc. 
introduces a new line of single stage 
side suction open impeller pumps to 
meet requirements in the chemical 
process and allied industries where 
relatively small quantities of corro- 
sive chemicals or slurries, thick or 
abrasive, must be handled for heads 
up to 150 ft. The four-page leaflet 
includes specification data, charts on 
ratings, interchangeability, and con- 
struction details, as well as detailed 
diagrams of the pump. 


(45) WATER RESOURCES: From 
Caterpillar Tractor Co. comes a 16- 
page booklet entitled “Water Bill 
U.S.A.” This publication discusses 
our national water problem which 
is becoming more acute day by day 
and tells of ways in which Amer- 
icans are working to solve it with 
better farming practices and water- 
shed control programs. 
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Now available in Persian Orange or Allis-Chalmers Yellow at no extra cost. 


TRACK... 
BIGGEST SAVINGS 


Allis-Chalmers boosts work hours, cuts costs with 
the best tractor undercarriage in the business. You 
get industry’s toughest track... best designed track 
guards... certified, permanently lubricated truck 
wheels, idlers, support rollers. 


Next time you watch track shoes squeal and grind against 
jagged rock . . . or see ’em buried sprocket-deep in mud, 
consider this: Nothing slugs it out with tough conditions 
like an Allis-Chalmers tractor undercarriage. 

Specially heat-treated track shoes, side bars, track 
pins and bushings are the industry’s toughest. Bushings 
extend into counterbored side bars to seal out dirt, pro- 
vide more bearing area. 

Track guiding truck wheel guards provide a deep-flanged 
guide channel that keeps tracks riding true on sprockets, 


idlers and truck wheels even in the roughest and toughest 
going. The solid A-frame holds the truck frames in ab- 
solute alignment — keeps track running straight. 

PERMA-SAFE truck wheels, idlers and support rollers 
on all Allis-Chalmers tractors roll on tapered roller bear- 
ings, are protected against dirt and moisture by Positive 
Seals. Factory-lubricated, they’re certified never to need 
further greasing. 

We invite a maintenance cost comparison with any 
other tractor undercarriage. We further invite you to in- 
spect the Allis-Chalmers healthy, long-lived tractor engine, 
the all-steel main frame, double-reduction final drives and 
many other cost-cuttirig features. Your Allis-Chalmers 
dealer will be happy to give you full details. Allis- 
Chalmers, Construction Machinery Division, Milwau- 
kee 1, Wisconsin. 


move ahead wih ALLIS-CHALMERS 


... power for a growing world 
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REPORTER 


Garfield Smelter Improvements Planned 


Kennecott Copper Corp. has started work on a $5-million project to construct 
a new materials handling system and other improvements for its copper smelter 
at Garfield, Utah. Scheduled for completion about June 1962, the new system 
will permit direct feeding of concentrates to the reverberatory furnaces, elimi- 
nating the present roasting process. The furnaces are to be converted to accept 
the green feed which will permit cutting process time in the production of cop- 
per anodes at the plant. 


Low Grade Magnetic Iron Project in Michigan 


Plans for an open pit mine and beneficiation plant near Negaunee, Mich., have 
been announced by Empire Mining Co., operated by Cleveland-Cliffs Iron Co. 
The ore is a magnetic iron-bearing jasper containing about 30 pct Fe, and the 
project marks the first development in Michigan of a low grade magnetic iron 
orebody. The concentrator will have an initial annual capacity of more than 
a million tons of 65-pct Fe pellets. The new Empire mine will bring the pellets 
produced yearly by Cleveland-Cliffs and partners in the Marquette range area 
to 3% million tons when it is completed, possibly by 1963. 


Wabush Iron Plans Large 1961 Outlay 


Wabush Iron Co. Ltd. has slated a $20-million expenditure this year to pave the 
way for developments scheduled to bring a large Labrador iron deposit to an- 
nual production of 4 to 5 million tons of high grade concentrate in 1965. Wabush 
said $15 million of the allotted funds will be used for construction of ore loading 
docks and ore storage facilities. The balance will go to housing and other facili- 
ties for 1200 construction workers. 


Kennecott Sells Merriespruit and Virginia Gold Interests 


Kennecott Copper Corp. has divested itself of its interests in the South African 
gold properties, Virginia Orange Free State Gold Mining Co. Ltd., and Merries- 
pruit (Orange Free State) Gold Mining Co. Ltd. The sale, to a South African firm 
formed by a syndicate headed by C. W. Engelhard, chairman of Rand Mines Ltd., 
will bring Kennecott a maximum of some $17 million. This involves a consider- 
able loss for the company, which has invested a total of about $46 million in the 
properties. A decrease in metal values and flooding at the mines were cited as 
reasons for the sale, which was said to be “in the best interests of the company.” 
The loss is to be charged against earned surplus, the company said, and “for 
Federal tax purposes it constitutes a capital loss carry-forward to be applied 
against any corporate capital gains that may be realized during the next five 
years.” 


California Asbestos Project Planned 


Johns-Manville Corp. and the Kern County Land Co. of San Francisco announced 
plans for a mine and mill to work a 1500-acre, high grade asbestos deposit at 
. Coalinga in central California. The two firms have formed an operating com- 
pany called Coalinga Asbestos Co. Inc., in which Johns-Manville owns the major- 
ity interest. Surface mining methods will be used, and the projected mill will be 
P built at the deposit to process fiber for the manufacture of asbestos-cement, as- 
phalt-asbestos, and vinyl-asbestos products. 
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REPORTER 


New Copper Output Cutbacks Announced 


Kennecott Copper Corp. announced that operations at its mines in Arizona, 
Nevada, New Mexico, and Utah were reduced from 7-day to 6-day work weeks, 
effective February 1. Output thus reduced was about 4500 tons of refined metal 
per month, or about 12.5 pet of domestic production by the company. Anaconda 
Co. said it was making an immediate 10-pct cutback at its U. S. operations, and 
at the Chuquicamata and El Salvador mines in Chile. Inspiration Consolidated 
Copper Co. reduced production to 90 pet of capacity at its Arizona properties. 


Senator Proposes World Copper Controls 


Senate Majority Leader M. Mansfield of Montana has asked President Kennedy 
to call “an international copper conference to stabilize prices on a world-wide 
basis, to encourage production on a year-round basis,” and said he had concluded 
“in view of world conditions that the only way to face up to the ups and downs 
which prevail in the copper industry is a cartelization of sorts, under careful 
supervision, agreed to and supported by the copper-producing nations of the 
world.” 


AEC Extends Wyoming Mill Contract 


A uranium concentrate purchase contract between the AEC and Susquehanna- 
Western Inc., which operates a 500-tpd processing plant at Riverton, Wyo., has 
been extended to December 31, 1966. The original contract called for a total ex- 
penditure of $22.9 million for concentrate produced between July 1, 1960, and 
the expiration date, October 31, 1963. The new arrangement effective as of June 
1, 1960, provides for Government purchase of concentrates, valued at about $47 
million, through December 31, 1966. 


Geological Map of Asia Completed 


An Asian Regional Geological Map is now available as a result of a six-year 
effort sponsored by the Economic Commission for Asia and the Far East. Asia 
was the sole remaining continent to lack such a reference. Copies are availa- 
ble through the Bangkok headquarters of ECAFE. Other specialized regional 
maps showing known and potential mineralized areas are in preparation. 


Peabody Plans New Capital Spending 


Peabody Coal Co. plans a capital investment of $50 million directed primarily 
at preparing mine facilities to fulfill a 17-year contract for 65 million tons of coal 
for the Tennessee Valley Authority near Paradise, Ky. The spending program 
will cover a three-year period. 


Webb & Knapp Sells Montana Steel Project 


Gulf States Land & Industries Inc., a subsidiary of Webb & Knapp Inc., has 
purchased from the parent firm a project to convert waste copper smelter slag 
to steel. In exchange for common shares, Webb & Knapp has turned over to 
Gulf States: its contract with Anaconda Co. to buy slag from a 40 million ton 
pile at Anaconda, Mont.; sales agreements with steel producers who will buy por- 
tions of the output of the project; interest in the required metallurgical pro- 
cesses; and an electric power contract. The move is intended to simplify future 
financing of the project. 
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ON THE BLADE 
2 T0 3 TIMES LONGER 


Our Simplex Dipper Teeth proved so successful that we decided to make 
end bits out of the same material. (It’s Amsco “CS”—a specially 
heat treated alloy steel.) 

Dozing in dirt, sand or rock, operators say our end bits are lasting 
2 to 3 times longer than bits made of other materials. They hold a sharp 
edge until completely worn out—not just partly worn. And they’re very 
tough to bend or break. 

Suggestion: First chance you get, order a set of Amsco End Bits from 
the nearest Amsco Dealer. If you don’t know who he is, write us, and we'll 
send you his address plus a copy of the Amsco End Bit Buyer’s Guide. 


SEND 
FOR 
THIS 
END 

BIT 
BUYER’S 
GUIDE 


American Manganese Stee! Division Chicago Heights, 


Other Plants in: Denver Los Angeles 


New Castle, Dela. Oakiand, California 


St. Louis. /n Canada: Joliette Stee! and Manitoba Stee! Foundry Divisions 


j 
A 
| 


AKINS 


the ORIGINAL spiral classifier 


proved performance since 1908.. 


...on Closed - circuit grinding, washing, desliming, 
dewatering, and size separation. 


EXPERIENCE 


is the key to the outstanding performance 
of Akins Classifiers. During the past 52 
years we have originated and field 
tested many ideas for improving both 
the mechanical and metallurgical per- 
formance of the Akins Classifier. From 
this experience, those ideas which have 
been field-proven to be advantageous 
are incorporated in the present Akins... 
the most effective spiral pitch, a trouble- 
free submerged bearing, best type of 
tank support, and adaptations, such as 
side weir, spray water box, serrated 
wearing shoes, and flared tank, for spe- | 
cial applications. | 


Types: standard and submerged spiral; flared tank units for 
extra large pool; simplex and duplex. 


Sizes: 12” to 84” spiral diameter. 


For complete 


, : Capacities: sand raking: up to 7860 tons for 24 hours; overflow: 
information write for 


up to 2386 tons per 24 hours 


Manvtacturing Division 


MINE AND SMELTER SUPPLY co. 


DENVER 16 NEW YORK 
3800 RACE ST. 122 E. 42nd 


Islands, 
Evrope) and in principal cities of the United States. 
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Company 
Sales Agents in Mexic« iter 


STATE PUBLICATIONS 


New Mexico 


Bureau of Mines and Mineral Resources 
Campus Station 
Socorro, N. M. 


Trail Guide te the Upper Pecos, Scenic 
Trips to the Geologic Past No. 6, 1960, $1.00. 
Magnetite Taconite Rock in Precambrian 
Fermation in Rie Arriba County, 
Mexice, Circ. 54, 1960, gratis. 

in the Magda- 


(Continued from 
page 229) 


New 


Seme Scheelite Occurrences 
lena Mining District of New Mexico, 

55, 1960, 20¢. 

Geologic Research in New Mexice during 
1959, Circ. 56, 1960, 30¢. 


In This Issue: The following abstracts 
in this issue are reproduced for 

convenience of members who wish 
to maintain a reference card file and for 
the use of librarians and abstracting ser- 
vices. At the end of each abstract is 
given the proper permanent reference 
to the paper for bibliography purposes. 
Use of Pressure Grouting to Stabilize Ground 
in the San Manuel Mine by J. W. Goss and 
M. J. Coolbaugh—Most grouting has been 
done to stop water flow in mines and for 
stabilizing foundations of various man-made 
structures, a survey of the U.S. literature 
reveals. Apparently San Manuel is one of the 
first mines in this country to use grout ex- 
tensively underground for strengthening and 
stabilizing ground in drifts, shafts, and sta- 
tions. A comparison with other procedures, 
as well as details of the San Manuel program 
are covered. Ref. (Mining ENGINEERING, 
March 1961) p. 255. 
Mechanized Tamping of Mine Haulage Reads 
by D. H. Davis—Considerable time, effort, 
and money have been expended to improve 
productivity in coal mines. Modern mechan- 
ical methods can also be applied to such 
operations as railroad-bed construction, here- 
tofore primarily a manual job. The use of a 
mechanical tamper for improving roadbeds 
at the Mathies mine of Consolidated Coal Co. 
is described in detail. A study of perform- 
ance records for both new construction and 
maintenance indicates the advantages of de- 
vising better methods for various coal-mine 
construction jobs. Ref. (Mininc EncIneerine, 
March 1961) p. 262. 
The Role of the Geologist at Butte by Edward 
P. Shea—Since 1900, when it was organized, 
Anaconda’s geological department at Butte 
has successfully employed standardized meth- 
ods. Guided by the geologic record, the ge- 
ologist works closely with mine operators, 
pursuing a policy of developing at least one 
ton of new ore to replace every ton mined. 
A formal estimate of reserves is made on the 
first of each year, and the geologist estimates 
the tonnage developed weekly to determine 
the current status. A geological research de- 
partment with a well equipped laboratory is 
maintained to investigate rock alteration, and 
extensive studies are in progress to relate 
alteration to mineralization and grade in 
both vertical and horizontal dimensions. An 
exhaustive study of Butte mineralogy is un- 
der way to obtain better knowledge and un- 
derstanding of the behavior of the ore min- 
erals at the time of deposition. This informa- 
tion will be used to predict deep-level 
possibilities and locate the zones of better 
copper mineralization. The value of former 
records is demonstrated by comparatively 
recent projects—such as the Kelley and Elm 
Orlu cave mines and the Alice and Berkeley 
pits—which originated in the geological de- 
partment. Ref. (Mintnc Encrveerinc, March 
1961) p. 264. 

(Continued on page 242) 


AUTOMATED 
Hydral- 60 


PINCH 
VALVE 
SYSTEMS 


Controlled circuitry 


for any operating requirements 


@ The Massco-Giigsby Hydral-60 System 
consists of one or more pinch valves 
with a single automatically operated 
hydraulic pump. 

@ Hydraulic pump may be operated by 
electric motor or by air from normal 
plant supply system. 

@ Valves may be the same or different 
size. 


@ Valves in the system may be operated 
simultaneously or independently. 

@ Control valve may be manual or sole- 
noid. 


@ Valves are self-supporting and on 
be operated in any position from 
horizontal to vertical. 


@ Valves may be coordinated and inter- 
locked with other plant equipment 
to automatically control tank levels, 
rate of flow, etc. 


@ Valves may be independently con- 
trolled for normal or rapid closure. 


@ Valves may be held fully open, fully 
closed, or at intermediate positions. 


@ Remote control to meet individual re- 
quirements. 

@ Controls may be included for avuto- 
matic emergency operation. 

@ 3” to 14” LD. sizes, with 50, 100, and 
150 psi line pressure ratings. 


@ Temperatures to 200° F 


Advantages of Massco-Grigsby Pinch Valves 


@ Rubber, neoprene and special com- 
pounded rubber sleeves for corrosive 
and abrasive pulps and liquids. 


@ Patented “hinged” sleeve. 
Recesses serve as “hinges” 
during compression; 
reduce strain and permit 
tight closing. 


@ Unobstructed flow 
eliminates high 
friction loss and 
prevents contamination. 


@ Split flanges and patented Flex Seal 
ends assure perfect seal. 


@ Rugged, heavy duty construction for 
most severe service and long life. 


@ Cannot leak or stick. 


@ No working parts in contact with pulp 
or liquid; no packing glands. 


WRITE FOR NEW CATALOG NO. 609 


give you” 
the best! 


Denver 16 New York 17 


MINE AND SMELTER SUPPLY CoO. 


Salt Lake City 1 El Paso 


Albuquerque 
3800 Race St. 122£.42ndSt. 121W.2ndS. 1515 ilthAve. 701 Haines N.W. 


LICENSED MANUFACTURERS AND SALES AGENTS in Canoda, Australia, Sweden, England, South Africa 


in principal cities of 
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. Are grinding mill costs getting you down? 


If they are there’s a sure-fire method available to offset the 
ravages of abrasion—your greatest enemy. 


Next time costly wear forces you to reline a rod or ball mill, 
install Calumet Permanent Mold Ni-Hard liners. 


Regardless of what material you are reducing or whether your 

operation is wet... or dry... you're going to reap the benefits 

“ of longer liner life brought about because of the greater 

strength, hardness and resistance to impact that Calumet 
builds into its liner segments. 


In Calumet Permanent Mold Ni-Hard liners you obtain two 
great features — the resistance to abrasion inherent in the 
patented alloying of nickel and chrome elements plus Calu- 
met’s own years of foundry experience, its casting know-how 
and metallurgical skills. 


Talk over your grinding problems with Calumet. You'll find 


that Calumet engineers can help you establish new concepts 
of efficiency and economy. Don’t put it off... do it TODAY! 


*Reg. U.S. Pat. Off., Int'l Nickel Co., Inc. 


CALUMET DIVISION 


Calumet-« Hecla, Inc. 


23 CALUMET AVENUE ¢ CALUMET, MICHIGAN 
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ABSTRACTS (Continued from 
page 241) 

E ie Justificati fer Froth Flotation of 
Coal by J. W. Miller—Competition due to de- 
pressed markets has developed to a high 
degree in the coal industry—a competition 
demanding that each company examine every 
possibility of improving its mining operations 
and to project the maximum recovery at the 
lowest operating cost. For some operations, 
there are economic factors determining capi- 
tal expenditures for a froth flotation installa- 
tion; this is not justified costwise for others. 
One determining factor is the pay-off on in- 


vestments. Ref. (Mintnc Encineertnc, March 
1961) p. 269. 


Hydraulic Transportation of Florida Phos- 
phate Matrix by Harvey B. Hardy and Svend 
A. Canariis; J. L. Wester; Matthew T. Smith; 
and U. K. Custred—Analysis of the hydraulic 
transportation methods employed by four 
phosphate mines in Florida. The equipment 
and procedure for transporting the ore from 
mine to plant is described for the Penoroc, 
Sydney, Achan, and Noralyn mines. Ref. 
(Mininc Encineerinc, March 1961) p. 274. 


Measurement of Rock Pressure with a Hy- 
draulic Cell by Louis A. Panek—During the 
past three years the USBM has developed an 
apparatus and technique for direct measure- 
ment of existing pressure and change of 
pressure in mine rock. This relatively simple 
and inexpensive monitor is reliable for 
months after being installed. It is used to 
determine shift of ground pressure created 
by different sequences of mining, to ascer- 
tain the cause of rock failures, and to evalu- 
ate the need for artificial support. The tech- 
nique has been employed to measure pres- 
sures in limestone, greywacke, concrete, dia- 
base, and soft iron ore. Ref. (Mrninc Enci- 
NEERING, March 1961) p. 282. 


(Continued from 


page 226) 


Geologist, M.S. degree. Fifteen years ex- 
perience in mining geology and exploration, 
U.S. and Far East, covering wide variety of 
mineral deposits, both metallic and nonmetal- 
lic. Especially skilled in reconnaissance. Any 
location considered, especially foreign. M-598. 


Mine Superintendent or Assistant, B.S. in 
geological engineering, B.S. in mining engi- 
peering, age 36. Ten year background 
production management and mine engineer- 
ing underground metal mines. Mine superin- 
tendent 2500 tpd underground metal mine 
employing 200 men. Experience includes 
shaft sinking, production, development, 
planning, budgets, forecasting, and m 
layout. mestic or foreign location. M-599. 


POSITIONS OPEN 


Assistant Geophysicist to work on mineral 
exploration. Prefer recent graduate with an 
interest in mining geophysics and a strong 
background in geology, to supervise small 
geophysical program on an _ independent 
basis. Excellent opportunity. Salary open. 
Midwest. W9983. 


Mill Superintendent with experience on 
pegmatites to supervise small beryllium ore 
project. Transportation paid and housing 
provided. $8,000 to $10,000. Brazil. F9980. 


Geophysicist for exploration work, to take 
charge of and be responsible for all geophys- 
ical work, which will include airborne mag- 
netometer interpretation and conducting and 
interpreting ground magnetic and — 
gravimetric surveys. Far East. 


Technical Preducts Sales Engineer to sell 
flocculents, mining and settling reagents. 
Some background as mill superintendent or 
mill engineer in ore beneficiation. $10,000 to 
$12,000. New York City. W9931. 


Mining Engineer with about ten years ex- 
perience, to plan underground development 
and take care of engineering required in such 
an endeavor. Open pit mine, however, in 
near future will go underground. About 
$8000. Arkansas. W9605. 


Mine Engineer with two to five years ex- 
perience. Duties will include 
surveying, ore reserve and cost studies 
Eastern U.S. W9634. 


| | 
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IMPROVE YOUR PRODUCT WITH BUELL GLASSIFIERS 


A sodium phosphate manufacturer had to meet stricter customer specifica- 
tions. No more than 15% of the material could be below 100 mesh and no 
more than 1% below 270 mesh. But the apparent density could not be less 
than 0.98. If the classifier removed too much of the intermediate size parti- 
cles from the finished product, the apparent density requirement could not 
be met. = Laboratory tests proved that the Buell Classifier could easily meet 
the mesh requirements, and the required apparent density could be main- 
tained if the classification was at 95% overall efficiency. The Buell Classifier 
simply discharged the coarse sodium phosphate by gravity into one bin and 
carried the fine material by air to a second bin. mw Despite rigid particle-size 
requirements, Buell Air Classifying Systems operate to critical size specifi- 
cation at well over 90% efficiency. High capacities let them keep up with all 
mills. And with low velocity and no moving parts, wear is almost non-existent. 
= Buell Classifiers today are being used in iron ore beneficiation, removal 
of minus 10 micron sodium nitrate particles, dedusting of soda ash and the 
classification of such diverse materials as phosphate rock, silicon carbide, 
uranium ore and glass beads. Many installations have proved so successful 


that they have led to repeat orders. Why not send us your specific problem? 
Write for descriptive literature. The Buell Engineering Co., Inc., Dept. 59C 
123 William St., New York 38, N.Y. Northern Blower Division,6420 Barberton 
Ave., Cleveland, Ohio. (Subsidiary: Ambuco, Ltd., London, England) = Cyclones - 
Electric Precipitators - Bag Collectors - Combination Systems - Classifiers 
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ROTA-BLAST 
...engineered for faster 
blast hole drillang 


bit life as much as 100% in areas where rotary 


The box is new! And basic improvements have 


been made in every size and type of the Hughes drilling is toughest. In the steel-tooth “H” series, im- 
“Rota Blast” rock bits. Even the series names have proved hardfacing on the cutting structure and 
been changed. new air system are substantially increasing footage. 
New air system and changes in cone bearings in Improvements in the “Rota-Blast” line are a direct 
all series assure longer bit life — lower cost per foot result of Hughes’ continuing research program in 


of blast hole drilled. In the new tungsten carbide the laboratory and in the field to provide bits that 
“HH” series, changes in cutter design are increasing will dig blast holes faster and at lower cost. 


Replaces OW Series 
for medium rock (Limestone, 
sandstone, sandy shales) 


Replaces OSC Series 
for soft formations 
(Calcite, shale, clay) 


new 


Replaces RG Series 
for extremely hard abrasive 
rock (Taconite, quartzite) 


Replaces W7 Series 
for hard rock (Siliceous limestone, 
dolomite, sandstone, granite) 


Your Hughes representative can recommend the 
“Rota-Blast” bit best suited to your operation. His 
specialized rotary rock bit experience also qualifies 
him to offer you assistance in your drilling program. 


industrial products 


HUGHES TOOL COMPANY * HOUSTON, TEXAS 


: 


COAL (F) 


Bowman, E. V., and Hurst, E. J.: Material 
Handling Aspects of Fine Coal Cleaning, 
GIFG6S. 

Boyle, J. A., and Conn, O. S.: Control of 
Mine Ventilation Utilizing Multiple Main 
Fans, 61F 49. 

Elliott, M. A.: Coal Gasification for Produc- 
tion of Synthesis and Pipeline Gas. 61F61. 

Hamilton, G. M.: Gasification of Solid Fuels 
in the Wellmann-Galusha Gas Producer, 
GIFS. 

Hightower, T. R., and Mellor, M. W.: 
Thunderbird Collieries, 61F64. 

Jamison, R. H., Jr.: Full Dimension Systems, 
GIF36. 

MacDonald, J. W.: Coal Preparation Plant 
Facilities, Old Ben Mine No. 21, Sesser, 
Franklin County, Illinois, 61F69. 

Macpherson, H.: Froth Flotation in Durham 
Division of National Coal Board, 61F42. 

Miller, J. .: Economic Justification for 
Froth Flotation, 61F66. 

Mongan, C. E., Jr., and Miller, T. C.: Use 
of Sonic Techniques in Exploring Coal- 
Mine Roof Strata, 61F33. 

Oppelt, W. H., and Kube, W. R.: Bench- 
Scale Experiments on Low-Temperature 
Carbonization of Lignite and Subbitu- 
minous Coal at Elevated Temperatures, 
GIFI. 

Oppelt, W. H., and Gronhovd, G. H.: Design 
and Preliminary Operation of a Slagging 
Fixed-Bed Pressure Gasification Pilot Plant, 
GIF IB. 

Orlandi, W. J.: Requirements and Advan- 
tages of An All-Belt Mine Haulage Sys- 
tem, GIF9. 

Parisi, C. W.: Use of High Expansion Foam 
on an Actual Mine Fire, 61F70. 

@ Peters, J. T., and Shapiro, N.: Know Your 
Coal, 61F62. 

Risser, H. E.: Adaptability of Illinois Coal 
for Use in Iron and Steel Production, 
61F30. 

Sallmann, K.: German Coal Flotation—1960, 
GILFSO. 

Valeri, M.: Continuous Mining in the Pitts- 
burgh Seam, 61F46. 

Washburn, H. L., and McConnell, W. A.: 
Design of Loveridge Plant, 61F58. 

Weimer, W. A.: Peabody Coal Company's 
“River King Mine,” 61F59. 

@ Wotring, R. W.: Lee-Norse Miner in the 
No. 4 Pocahontas Seam, 61F63. 

Wright, F. D.: Maximizing the Profit of a 
Coal Preparation Plant by Linear Pro- 
gramming, 61F16. 


ECONOMICS (K) 


Douglas, T. B.: Economics of 5% Mile Trans- 
port Conveyor Belt at Ideal Cement Com- 
pany'’s Ada, Oklahoma, Plant, 61HK28. 

Dubnie, A.: Transportation of Minerals in 
Northern Canada, 61K11. 

Eisemann, E. F., Jr.: Some Aspects of Com- 
petition Between Fuels in the United 
States, 61K89. 

Gritzuk, N.: Long Haul Transportation of 
Minerals in Canada's Far North West, 

Jaworek, W. G., and Schanz, J. J., Jr.: 
Fuel Interchangeability—Measuring Its 
Extent in U.S. Energy Markets, 61K43. 

Lasky, S. G.: Mineral Self-Sufficiency, 61K4. 

Lentz, O. H.: The Depletion Rationale and 
Recent Political Pressures of Erosion, 

Quinn, F. J.: Natural Gas and the Com- 
petitive Fuel Market, 61K90. 

Riggs, W. A.: Transportation Economics of 
Mineral Commodities, 61HK19. 

Robinson, M. E., and Kurtz, W. L.: Com- 
petitive Markets—The Fossil Fuels, 61K23. 

Roetzer, A. A.: Materials Handling, Trans- 
portation, and What Lies Ahead in Pack- 
aging in the Cement Industry. 61HK50. 

@ Wilhelmy, O., Jr.: Water Transportation 
of Fertilizer Raw Materials, 61HK75. 

@ Young, R. A.: The Quota System in 
Mining—Particularly Lead and Zinc, 
61K96. 


EDUCATION (J) 


@ Forrester, J. D.: The Future for Educa- 
tional Training of Mineral Industry Engi- 
neers, 61598. 

@ Just, E.: Preparing Men for Mining's 
Future, 61397. 
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SME PREPRINTS AVAILABLE — 1961 Annual Meeting, St. Louis 


The following list of papers (from the 1961 St. Louis 
Annual Meeting) will be available until January 1962. 
Coupons (blue) received with the 1961 Dues Bills and 
those distributed at the Annual Meeting will be honored 
until Dec. 31, 1961. Purchased coupon books (yellow) will 
be honored at any time. As more preprints become avail- 
able they will be added to this list and bulleted (¢). 


@ Reed, J. J.: The Interdependence of Min- 
ing Education, Research, and the Industry, 


61599. 
GEOLOGY (1) 


Baker, A., III, and Scott, B. C.: Geology at 
the Pitch Mine, 61153. 

@ Blais, R. A., and Stubbins, J. B.: The 
Role of Mining Geology in the Exploita- 
tion of the Iron Deposits of the Knob 
Lake Range, Canada, 611101. 

Freeze, A. C.: Use of Punch Card Account- 
ing Machines in Calculating Reserves at 
Sullivan Mine, 61185. 

Perry, V. D.: The Significance of Mineralized 
Breccia Pipes, (Jackling Lecture) 61178. 

Shea, E. P.: The Use of Geology in Butte, 


61129. 
GEOPHYSICS (L) 


Fahnestock, C. R.: Use of Seismic Tech- 
niques in Analyzing Subsurface Materials, 
GLL45. 

Heyburn, M.: Geologic Mapping with the 
Aid of Magnetics, Tahawus Area, New 
York, 61L13. 

Misech, A. F., and Riley, L. B.: Basic 
Statistical Measures Used in Geochemical 
Investigations of Colorado Plateau Uranium 
Deposits, 61L37. 

Whitten, E. H. T.: Quantitative Distribution 
of Major and Trace Components in Rock 
Masses, 61L17. 


INDUSTRIAL MINERALS (H) 


Barnes, R.: Perlite—A Review, 61H83. 

@ Barr, H. W., Jr.: Problems in Gaging Mar- 
kets for Specialty Fillers, 61H100. 

Blair, L. R.: Synthesis of Inorganic Silicate 
Fillers and Filter Aids, 61H76. 

@ Bleimeister, W. C.: Rock Salt Mining and 
Economics in the North Central Area, 
61H92. 

Czel, L. J., and O'Brien, W. F.: Lithium 
Horizons, 6160. 

@ Dole, H. M.: Mining vs Public Land With- 
drawals, 61H55. 

Douglas, T. B.: Economics of 5% Mile 
Transport Conveyor Belt at Ideal Cement 
Company's Ada, Oklahoma, Plant, 61HK28. 

Goldman, H. B.: Urbanization and the Min- 
eral Industry, 61H24. 

Gray, J. E.: Specifications for Mineral Ag- 
gregates, 61H82. 

@ Golson, C. E., and Newton, D. E.: Appli- 
cation of Metallurgical Principles, Proc- 
esses, and Equipment to the Production of 
Mineral Aggregates, 6187. 

Gritzuk, N.: Long Haul Transportation of 
Minerals in Canada’s Far North West, 
61HK34. 

Herfindahl, O. C.: Conflicts Between Mining 
and Other Economic Activities—A General 
View, 61H74. 

Jackson, T. M., and Jones, R. K.: The Role 
of Organic and Inorganic Fibers in Gas- 
eous and Liquid Filtration, 61H79. 

Kienitz, L.: Better Aggregate Processing 
Pays Off, 61H44. 

Landes, K. K.: Chemical and Metallurgical 
Limestone in North Central, Northeastern 
States, and Ontario, 61H41. 

@ Lemish, J.: Research in Carbonate Aggre- 
gate Reactions in Concrete, 61H95. 

Maddock, T., Jr., Quarrying or Mining 
Versus Water Reservoirs, 61H31. 

Mussey, O. D.: Water: Its Role in Mining 
and Beneficiating Iron Ore, 61H81. 

Price, W. L.: Wire Cloth and Perforated 
Plate for Vibrating Screens (NSGA Cir- 
cular #80), 61H71. 

Riggs, W. A.: Transportation Economics of 
Mineral Commodities, 61HK19. 

Roetzer, A. A.: Materials Handling, Trans- 
portation, and What Lies Ahead in Pack- 
aging in the Cement Industry, 61HK50. 

@ Wilhelmy, O., Jr.: Water Transportation of 
Fertilizer Raw Materials, 61HK75. 

Williams, V. C.: Saline Water Conversion 
Economics, 61H38. 

Wollman, N.: Our Future Water Needs— 
PMPC Forecast vs RFF Estimate, 6132. 


MINERALS BENEFICIATION (B) 


Bailey, C. N.: Economic Factors Affecting 
Design of a Milling Plant, 61B88. 

Bergstrom, B. H., and Sollenberger, C. L.: 
Kinetic Energy Effect in Single Particle 
Crushing, 61B94. 


@ Indicates Preprints not available in St. Louis, or those papers received at the Preprint Center after the meeting was in progress. 
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Preprints may be obtained (upon presentation of prop- 
erly filled out coupons) from Preprints, SME Headquart- 
ers, 29 W. 39th St., New York 18, N. Y. Additional coupon 
books can be obtained from SME for $5 (book of ten) to 
members or $10 (book of ten) to nonmembers. Each cou- 
pon entitles purchaser to one paper. Please do not use 
coupons for papers other than those listed by number. 


Bond, F. C.: Principles of Progeny in Com- 
minution, 61B15. 

Bowdish, F. W.: Theoretical and Experi- 
mental Studies of the Kinetics of Grind- 
ing in a Ball Mill, 61B2. 

Brown, W. N.: Innovations in Large Volume 
Warehousing and Handling of Bulk Mate- 
rials, 61B72. 

Browning, J. S.: Flotation of North Carolina 
Spodumene-Bery! Ores, 61B20. 

Curtis, C. H.: The Esperanza Concentrator, 
61B77. 

Dor, A.: Recent Trends in Iron Ore Bene- 
ficiation and Their Effect on Mill Design 
and Layout, 61B54. 

Dresher, W. H.: A Mechanism Study of the 
Formation of Sodium Vanadate Compounds 
Under the Conditions of the Salt-Roast 
Process, 61B48. 

Gaudin, A. M., and Fuerstenau, M. C.: De- 
termination of Particle Size Distribution 
by X-Ray Absorption, 61B3. 

Helfrich, W. and Sollenberger, C. L.: 
Relative Reduction Rates of Porous Iron 
Oxide Pellets, 61B52. 

Hoffman, I., and Mariacher, B. C.: Bene- 
ficiation of Israeli Phosphate Ore, 61B57. 

@ Howell, F., and Stoehr, R. J.: Handling 
and Drying of Wet Ambrosia Lake Ores, 
61B93. 

Larsen, E. P.: Blending and Handling of 
Materials for Agglomeration, 61B22. 

Lash, L. D., and Ross, J. R.: Scandium 
Recovery from Vitro Uranium Solutions, 
61BS51. 

Levine, N. M., and Fassel, W. M.: The 
Technique of Gas Oxidation During Pulp 
Agitation, 61B10. 

Li, K. C.: Chemical Processing of Tungsten 
Ores and Concentrates, 61B7. 

Peirce, J. W.: Mass Flow Measurement of 
Mine Slurries, 61B86. 

Raring, R. H., and Murray, G. Y.: Effect of 
Mining Operation and Tailings Disposal 
Requirements on Mill Design, 61B39. 

Sather, N. J.: Concentrator Operation at the 
Bunker Hill Company, 61B5. 

Speers, E. C., and Woodruff, F. G.: Materials 
Handling Facilities at the Ray Mines Divi- 
sion Expansion Program, 61B14. 

Sudbury, M. P., and Petkovich, F.: Exo- 
thermic Hardening of Copper-Nickel Sul- 
phide Agglomerates, 61B40. 

Takahashi, Y.; Serizawa M.; Miyagawa, K.:; 
and Shimomura, Y.: New Process in Sin- 
tering of Fine Iron Ores, 61B6. 

Thompson, C. D.; Czako, C. A.; and Violetta, 
D. C.: Benefication of Cement Raw Mate- 
rials by Dwight-Lloyd Processes, 61B12. 


MINING (A) 


(Research Symposium; 61AI02). 

@ Just, E., and Parks, G.: Research in Min- 
ing, G1AIG2A. 

@ Carpenter, R. H.: Research in Exploration, 
61LAI02B. 

@ Bates, C.: Underground Nuclear Testing 
Detection, VELA UNIFORM, and Mineral 
Technology, 61A102C. 

@Lyon, R. J. P.. and Westphal, W. H.: 
Future Trends in Mining and Exploration, 
61AI02D. 


OPEN PIT MINING (AO) 


Lackey, V. D.: The ‘Lectra Haul’ Truck and 
Its Use on the Mesabi, 61A073. 

@ Pfleider, E. P., and Dufresne, C.: Trans- 
porting Open Pit Production by the 
Truck-Ore Pass-Adit System, 61A056. 

Stewart, R. M., and MacQueen, C. W.: The 
Electric Wheel Truck in Anaconda’s 
Operations, 61A084. 

Vickers, E. L.: Application of Marginal 
Analysis in the Determination of Cut-Off 
Grade, The 61A021. 


UNDERGROUND MINING (AU) 


Lang, T. A.: Theory and Practice of Rock 
Bolting, 61AU35. 

Morlan, E. A.: Boring Large Hole Mine 
Openings, 61AU27. 

Panek, L. A.: Measurement of Rock Pres- 
sure with a Hydraulic Cell, 61AU47. 

Ryon, J. L., Jr.: Underground Use of Am- 
monium Nitrate-Fuel Oil Explosives, 
6IAU25. 

Waples, B. R., Jr.: Alimak Raise Climber at 
Iron King Branch of Shattuck Denn Min- 
ing Corporation, 61AU26. 


ea 
af 


Pre-Engineering by KAISER ENGINEERS 
answers basic plant expansion questions... 


T i me ly ? Many complex factors shape the final decision to proceed with your expan- 
sion plans...and timing is an important one. Independent analysis of all aspects of your proposed 
program is the Pre-Engineering service offered by Kaiser Engineers. The studies and evaluations 
furnished by KE Pre-Engineering represent only one phase of total KE services. Kaiser Engineers 
is an experienced designer and builder of all types of facilities for the Minerals industry. From 
Pre-Engineering through design and construction, Kaiser Engineers provides complete, one- 
company service and ingenuity based on years of experience. 


KAISER ENGINEERS 
Oakland 12, Calif. — Chicago, New York, Pittsburgh, Washington, D.C. 
Accra, Suenvs Aires. Montreal, New Deihi. Rio de Janeiro, Sydney, Vancouver, Zurich 


Constant vacuum ... year after year: Ro-Flo 
vacuum pumps with sliding-vane rotary de- 
sign eliminate operating losses inherent in 
reciprocating machines. Centrifugal force 
keeps vanes in close contact with cylinder 
walls, automaticaliy compensating for wear. 
In addition, few moving parts required, re- 
duce wear, simplify maintenance. 


So low, two fit where one used to go: This new SpaceMaker control center 
is the first completely new 2- to 5-kv motor controller development in 
more than a decade. New compact two-high design can cut floor space 
requirements in half. Complete drawout construction makes it the safest, 
most easily accessible controller on the market. New flame-retardent, 
track-resistant Super Pyro-Shield insulation adds to reliability, reduces 
size and weight. And, the all-new roll-out contactor has been designed 
specifically to cut maintenance time and costs. 


Which of these productive ideas could be working for you? 


A system that makes low-grade ore valuable. New motor controls that save space. Where could 
your company apply these? What about all the rest of the idea-filled products which result from 
the A-C “usefulness” concept of design? Have an application? Call your A-C representative for 
information. Or write Allis-Chalmers, Industrial Equipment Division, 906 S. 70th St., Milwaukee 1, Wis. 


Ro-Flo, Grate-Kiln, Superior, Hydroset, SpaceMaker and Pyro-Shield are Allis-Chalmers trademarks. 
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From low-grade ore . . . ideal blast furnace feed: Now process- 
ing 1000 Itpd of beneficiated, finely powdered concentrates 
from low-grade iron ore, the new Grate-Kiln system produces 
these iron-rich pellets. Easy to ship and ready to use as blast 
furnace charge, these pellets are also economically produced. 
Costs are kept iow by a unique system of heat recovery and 
process control. 


Keeping pellets optimum sized: Installed as part of the first 
Grate-Kiln system used for iron ore processing, this specially- 
designed A-C vibrating screen “sizes” pellets from the Allis- 
Chalmers balling drum, permits only properly sized balls to 
pass to the system for heat processing. Years of experience 
in handling screening problems like this have resulted in a 
wide range of screen sizes and features. 


wits 


Rugged primary gyratory crusher: This 60-inch Superior 
gyratory crusher crushes tons of hard, abrasive ores daily — 
proof of its tough construction. But, in addition, this machine 
requires no downtime for resetting to compensate for mantie 
and concave wear. The Hydroset control, exclusive with A-C 
cone and gyratory crushers, permits instantaneous wear — 
compensating adjustment while in operation. 


A-C INDUSTRIAL EQUIPMENT DIVISION: motors, 
generators, controls, rectifiers, pumps, compressors, 
crushers, mills, screens, kilns, coolers, industrial 
systems. 

OTHER A-C PRODUCTS: thermal, hydro and atomic 
electrical generating equipment; switchgear, trans- 
formers, unit substations; tractors, earth-moving 
equipment, engines, lift trucks. 


ALLIS-CHALMERS 
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If you’re blasting rippable material, 


your money’s going up in smoke 


Mining operations are getting 
quieter. The reason is that more 
and more owners are replacing ex- 
pensive blasting of ore and over- 
burden with relatively inexpensive 
ripping. 

The silence will never be com- 
plete, of course. Some material is 
simply not rippable, even with the 
brute strength of the big Caterpillar 
D9E Tractor. 
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But where material is rippable, it 
is considerably cheaper to rip than 
to drill and blast. Simple arithmetic 
supplies the most important reason. 
Add up these costs: power source, 
compressor, drills, drill bits, labor 
and supervision for drill and powder 
crews, dynamite truck, powder and 
primer, insurance, access roads and 
benching for drilling equipment. 

Then compare the total with the 


owning and operating cost of a rip- 
ping tractor. 

And there are other cost-saving 
advantages in ripping: 

1. Ripped pieces of material tend 
to be smaller than blasted pieces, 
which means easier, faster handling 
and increased production. The spac- 
ing, depth and direction of ripping 
passes can be varied to obtain the 
desired size pieces, eliminating 
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expensive and time-consuming sec- 
ondary blasting. 

2. Ripping is safer than blasting. 
And in many cases this can mean 
lower liability insurance rates. 


3. A ripping tractor offers the 
extra dividend of availability for 
various bulldozing jobs when it has 
completed its ripping assignments. 

All told, the savings can be quite 
considerable. In fact, it is a rule of 
thumb that a ripping tractor used 
on a production basis can loosen ore 
and overburden for one-third to one- 
half the cost of drilling and blasting. 
In many cases, savings even top 
that. For example, on the Mesabi 


HOW RIPPING WITH A DSE 
SOLVED A DIFFICULT AND 
UNUSUAL MINING PROBLEM 


Mining of the main deposit had 
been completed at a uranium mine 
—but an excess of 50,000 tons of 
commercial grade ore still remained 
in scattered lenticular deposits 
around the bottom of the pit. They 
varied in depth from two to six 
feet, some occupying areas as great 
as 1000 square feet. 


Problem: how to mine them eco- 
nomically. 

Blasting would have been un- 
economical since the commercial 
grade ore would have been diluted 
with surrounding low-grade ore 
and waste material. Shovel excava- 
tion without prior shattering would 
have been extremely slow, if possi- 
ble at all. 


Engineers suggested trying a 
tractor-mounted ripper. Tests in- 
dicated that this was the answer, 
and mine supervisors ordered a 
Caterpillar D9E Tractor with 
power shift transmission. Attach- 
ments included a No. 9 Ripper with 
two teeth and a No. 9S Bulldozer 
with tilt cylinder to give added pry- 
ing action in digging out ore chunks 


in the more heavily consolidated 
portions of the formation. 

The material is first ripped to a 
depth of 28 inches on 4-foot cen- 
ters. Then it is cross-ripped (shown 
in photo at left) to break the 
heavily consolidated ore into easily 
handled pieces for shovel loading. 
The D9E bulldozes the pieces into 
a pile for loading into hauling units. 
Ripping and bulldozing production 
averages from 300 to 500 cu. yd. 
per hour. In addition the D9E han- 
dies road maintenance. 


No other machine is as well 
suited to this kind of rugged min- 
ing work as the D9E. With 335 HP 
(flywheel) and a massive, long- 
lived undercarriage, it has the 
power and stamina to do the job. 
But, more important, it can do the 
job at reasonable cost. For the 
D9E’s rugged construction and de- 
pendable Cat Engine mean that it 
stays on the job hour after hour, 
day after day, doing the work you 
bought it for. 


Talk over your ore and over- 
burden removal problems with your 
Caterpillar Dealer. If it is his best 
judgment that Cat-built equipment 
is the answer—he’s ready to prove 
it to you with a demonstration. 


Caterpillar Tractor Co., General Offices, Peoria, Illinois, U. S. A. 


Caterptiiar and Cat ave Registered Trademarks of Caterpitiar Tractor Co. 


Range rock was ripped with D9s 
for 10% of the cost of drilling and 


blasting. 


The chart below gives some ex- 


amples of typical savings. 


drilling and blasting. 


Drilling and 
Ripping Blasting Costs 
LOCATION MATERIAL (Conts/Cu. Yd.) (Cents/Cu. Yd.) 
Tulsa, Oklahoma Limestone 7.3 17.3 
Dallas, Texas Limestone 5.2 15.1 
San Francisco, Calif. Sandstone 15.0 30.0 
Merriam, Kansas Sandstone 2.1 11.7 
Nelsonville, Ohio Sandstone 5.7 13.8 
Philadelphia, Pa. Limestone 11.5 19.3 
Carbo, Virginia Sandstone 8.6 15.7 
Hibbing, Minn. Frost 25.0 60.0 
Hibbing, Minn. Paint Rock 6.1 54.5 
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All are 
actual cases where Caterpillar track- 
type Tractors with rippers replaced 
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Strong 
Tough 
Economical 
Efficient 
Lasting 


FFIELQ MOLY-COP Grinding Balls 


has earned custome 
accepta nce Over a million tons of Sheffield Grinding Balls have proved 


that Moly-Cop quality will give you better grinding at lower cost. What’s behind this fine performance? 
Hardness, toughness and uniformity. Hardness to fight wear. Toughness to resist spalling and break- 
ing. And uniformity of fine grain structure right to the core. That’s why Moly-Cops keep their spherical 
shape longer, require fewer chargings and less down time, and save you money in the long run. Sheffield 
Plants: Houston, Kansas City, Tulsa. 


ARMCO Sheffield Division 
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OUR ROLE IN A CHALLENGING DECADE 


Editor’s Note: It is that, in this issue 
of Mrninc Encineerine, the new President of the Society of 
Mining Engineers, Mr. J. C. Gray, submits his greetings to all 
members, and in so doing, reminding us of our re ity 
in developing the mineral industry to meet the demands of the 
1960's. It is with pleasure that we welcome President Gray to 
his new responsibility in guiding SME during the year ahead. 


Dear Fellow Members of the Society of Mining Engineers of 
AIME: 


I should like to express my appreciation to all of you for 
the honor of serving as President of our Society during the 
coming year. It is my aim to promote and maintain the in- 
terest and purpose of our Society in developing our technol- 
ogy in the mining and use of mineral resources for the 
broad interests of our national and international welfare. 

We are now in the second year of the so-called promising 
decade of the 1960’s with one year of hindsight to assist our 
appraisal of just how promising it will be. How well have 
we kept informed of what is happening in this wider, 
broader, faster-moving, ever-changing world? What has 
been the significance of these changes to our mining pro- 
fession? What are the demands on our profession to satisfy 
the requirements of population growth, higher living stand- 
ards, space age requirements, nuclear power developments? 
We are all searching for the right answers to these ques- 
tions and, as engineers of the mining profession, we have a 
responsibility to see that we do not fail to meet any and all 
requirements as they develop. 

Our Society has been outstanding in the past in serving 
our profession to meet all economic requirements. It has 
always been gratifying to witness the untiring efforts of our 
members and to be proud of their accomplishments. The 
task ahead becomes more diverse, more complicated, and 
certainly more demanding. The purpose of our Society is 
accentuated by the needs of the “promising Sixties.” 

The response to my requests of our members to serve on 
the many and varied committees in our constitutional 
make-up has been a real revelation to me of “what makes 
us tick.” With their able assistance, I am looking forward 
to a good year for SME. 


J. C. Gray 
1961 President 
Society of Mining Engineers of AIME 
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NEW heavy-duty crawler drill 


MOST RUGGED-—tons of sound design 


MOST POWERFUL — outperforms 5%” drills 


MOST VERSATILE to 61” holes, vertical to horizontal 


The new Ingersoll-Rand Crawlmaster is a multi-pur- 
pose machine that meets every requirement for per- 
cussion, rotary or Downhole drilling of 4” to 62” blast 
holes in any type of ground. Here are just a few of its 
outstanding features: 

Constant-Pressure, Double-Acting Hydraulic Feed—smooth, in- 
finitely-variable power for drilling pressure or pulling 
stuck steels. Drill won’t jump ahead in pockets or 
fissures. 

Simple Hydraulic Control Of All Tower Positions. Tilting of 
tower on yoke and raising or lowering of yoke hydraul- 
ically powered by separate cylinders. All throttles out- 
front for easy operation. 

Throttle-Controlled Reverse Rotation permits fast uncoupling 
of steels without having to climb tower to reverse drill. 
Ejector-Type Dust Collector has no moving parts to wear 
out or maintain. A simple air-jet does all the work. 


Heavier—Extra weight is reflected in sound design as- 


‘A CONSTANT STANDARD OF QUALITY IN EVERYTHING YOU NEED FOR DRILLING ROCK 
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suring extra stamina for the toughest drilling jobs. Has 
rugged, tractor-type crawlers with enclosed gear drive. 


Four 30” Stroke Hydraulic Leveling Jacks permit accurate 
tower positioning with maximum stability on rough 
terrain. 

Hoist, Rod-Changer And Hydraulic Wrench greatly simplify 
addition or removal of steel sections. 

Interchangeable drills and rotation units permit one 
machine to be used for percussion, rotary or Downhole 
drilling of 4” to 642” holes, taking power from a 600 
or 900 cfm portable compressor. For a new high in 
drilling speed and economy, ask your 
I-R engineer for the Drillmaster story. 
Or send for Bulletin 4211. 


Ingersoll-Rand 


11 Broadway, New York 4, N.Y. 
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USE OF PRESSURE GROUTING 
TO STABILIZE GROUND 
IN THE SAN MANUEL MINE 


A survey of literature published in the U.S. on grouting indicates that most 


such work has been done to stop water flow in mines and for stabilizing 
foundations of various man-made structures. Apparently San Manuel is one 
of the first mines in this country to use grout extensively underground for 


he employment of pressure grouting as a ground 
stabilizer at the San Manuel Copper Corp. mine 
reduces delays in both development and production, 
lowers costs, and makes possible safer working 
conditions. It specifically reduces delays in haulage 
operations and permits the maintenance of normal 
ventilation. In development work this grouting 
allows faster excavation by cementing together 
highly fractured or broken ground that otherwise 
would require extensive cribbing or spiling. In drift 
repair, it consolidates the loose or fractured rock 
over the timber or steel drift supports, thus decreas- 
ing the frequency of repair, lessening the hazards 
from falling rock, and curtailing delays due to block- 
age of drifts by muckpiles and repair operations. 
Pressure grouting is the process of pumping an 
accurately controlled mixture of cement and water 
into loose, fractured, or porous rock. The ratio of 
water to cement varies according to the nature of 
the rock encountered, from the thinnest mixture of 
30 gal of water per sack of cement, used to fill very 
fine fissures, to very thick grout of 5 gal of water 
per sack of cement, used to fill large fissures or ex- 
tensive areas of loose, broken rock. The pumping 


J. W. GOSS, Member AIME, formerly Research Engineer and 
presently Contract Engineer of San Manuel Copper Corp. M. J. 
COOLBAUGH, Member AIME, is Research Engineer, San Manuel 
Copper Corp., San Manuel, Ariz. 


the strengthening and stabilizing of ground about drifts, shafts, and stations. 


by J. W. GOSS and M. J. COOLBAUGH 


pressures at San Manuel vary from about 100 psi to 
1000 psi, depending upon the compactness of the 
rock, while at other mines the pressures sometimes go 
as high as 5000 psi. In order to grout an area in 
which ground water is encountered, the pumping 
pressure of the grout must be increased by an 
amount equal to the pressure of the ground water. 


GROUTING IN DEVELOPMENT WORK 


The areas under development at San Manuel in- 
clude many sections of loose, highly fractured rock. 
Prior to the advent of the grouting program, drifts, 
shafts, and stations in these areas could not be ex- 
cavated without utilizing extensive support such as 
cribbing, spiling, and breast boarding. This slowed 
down the development work and increased the costs 
considerably over that required for excavating in 
more competent ground. Now, when a particularly 
bad area is contacted the mining is temporarily 
stopped while the bad portion of drift or shaft is 
grouted. After the grouting is completed the exca- 
vating is resumed with an approximate decrease of 
50 pct in lost time and costs. 

Grouting in Drifts and Turnouts: The grouting 
procedures and patterns used in drifts and turnouts 
are very similar. The standard procedure for grout- 
ing such a turnout is shown in Fig. 1. After the 
ground is supported as well as possible with crib- 
bing or lagging, the gaps between the back lagging 
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PLAN VIEW 


EXCAVATION CONTINUES 
UNTIL CONTACT IS MADE 
WITH BAD GROUND 


START OF BAD GROUND 
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SIDE VIEW 


Fig. 1—Grouting pattern for a drift turnout. 


and side lagging are plugged with empty cement 
sacks or additional timber, if necessary. The ground 
surrounding the proposed turnout is then grouted 
in two stages. 

In the first stage, the broken and caved rock 
is drilled and grouted to a depth of 5 to 10 ft, 
depending on the depth of the broken rock. This 
stage forms a grouted seal that allows higher pres- 
sures to be used at depths beyond 10 ft without 
developing excessive leaks at the face. After a grout 
hole is drilled, a 10-ft long pipe is wedged tightly 
into it with empty cement sacks. Grout is then 
pumped into the hole until the pressure reaches 200 
to 300 psi, and the pipe is subsequently removed if 
it hasn’t become cemented in. No more than one 
hole at a time is drilled and grouted because the 
grout has a tendency to go from one hole into 
another, plugging up the latter. Five or six holes 
are usually adequate for the first 10 ft of grouting. 
Experience has shown bentonite to be a useful ad- 
mixture to the grout, particularly when it is indi- 
cated that the grout is being “lost” into large fis- 
sures or voids. Bentonite increases the plasticity of 
the grout, enabling it to remain in place more 
easily until it has begun to set. 

In the second stage, the longer holes are drilled 
through the previously grouted rock, after which 
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the same grouting procedure as in the first stage 
is repeated. The pressure is allowed to build up to 
approximately 500 psi—the capacity of a single 
grout pump. If higher pressure is desired due to 
less permeable ground, two pumps are connected 
in series to increase pressures to 800 psi to 1000 psi. 
In this latter case, however, additional preparation 
of the holes is necessary: larger diameter holes 5 
to 7 ft deep are drilled; then 2-in. diam collar pipes 
are placed in the holes and anchored with grout so 
that they won’t blow out or leak under the high 
pressure. The hole is then re-drilled through the 
pipe to the desired depth. The use of 800-1000 psi 
instead of 500 psi for pumping has increased pene- 
tration by about 30 pct, subsequently increasing the 
amount of cement placed from approximately eight 
sacks per hole to more than eleven sacks per hole. 
After all holes are grouted, excavating proceeds as 
usual, using reasonable care during blasting. 

The average time required to grout and excavate 
a turnout such as this is approximately 14 days 
(three shifts per day). In contrast, the average time 
expended in excavating a turnout with equally bad 
ground without resorting to grouting has been ap- 
proximately 21 days. 

Not only does grouting increase drifting rates 
through bad ground in turnouts, but it performs 
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Fig. 3—Pre-excavation grout pattern for rotary dump station on 2075 level. 
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Loose ground consolidated with grout (dark areas surrounding rock fragments). Pocket knife indicates size. 


also the same function in regular drift work. As 
an example, a drift crew driving a haulage drift on 
the 2075 level encountered a section of decomposed 
rock intensely fractured by fault movement. At first 
they attempted to continue mining with the use of 
spiling and cribbing, but after three days of averag- 
ing 0.21 ft advance per manshift, they stopped to 
permit grouting of the area. After completion of 
the grouting, the drift crew returned and resumed 
excavating at nearly the same rate (0.82 ft per 
manshift) as that which prevailed in the previous 
“good” ground (0.92 ft per manshift). 

Grouting in Loading and Rotary Dump Stations: 
Pressure grouting has also been used to consolidate 
ground prior to excavation of a large shaft loading 
station (Fig. 2) and a large rotary dump station 
which are located in very bad ground. The rock in 
the shaft loading station area was very highly 
fractured and in loose blocks, and was yielding 
about 1300 gpm of water. Grout pressure used here 
did not exceed 500 psi because the rock was so 
badly fractured that when additional pressure was 
used, the grout returned through fissures to the 
shaft from as far as 30 or 40 ft away. In addition to 
consolidating the ground, grouting effectively 
stopped the water flow into the station area. An 
average of 15 sacks of cement was pumped into 
each hole. Later, during the excavation for this 
station, the solidified grout was frequently evident 
in large gaping fissures and seams, clearly suggest- 
ing that without grouting the station would have 
been completed only through extended delays and 
with serious risk of injury to the men. After the 
excavating and concreting were completed, the 
walls were further stabilized and waterproofed by 
drilling through the reinforced concrete lining and 
regrouting. Similar to the earlier drilling pattern 
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(Fig. 2), most of the holes were 10 ft long and 
fanned out in a series of horizontal rows six feet 
apart. 

Fig. 3 shows the drilling pattern used for the 
large rotary dump station. The rock was very soft 
with many streamers of clay and silt. The grout 
pipes were cemented in and two pumps connected 
in series to achieve the 1000-psi pressure. In this 
instance the average cement consumption was eight 
sacks per hole. No ground runs or caves were en- 
countered during the excavation of this station; the 
grouted ground was firm and easy to mine. As in the 
shaft station, large fissures filled with the solidified 
grout were frequently noticeable, indicating that 
without this grout considerable overbreak would 
have resulted. The use of grouting here also resulted 
in a corresponding lesser amount of concrete re- 
quired for permanent support. 

Grouting in Raise Stations: In addition to speed- 
ing development in drifts and stations, grout also 
helps in the excavation of raise stations above 
haulage drifts where frequent ground movement 
and subsequent timber repair have left a large 
amount of loose or broken rock around the drift ex- 
cavation (Fig. 4). This surrounding area is now 
grouted before the excavation begins, with the re- 
sult that the raise station crews can drill and blast 
in the grouted ground without creating excessive 
and hazardous overbreak. 


GROUTING IN DRIFT REPAIR 


Although grouting contributes materially to de- 
velopment work at the San Manuel mine, most of 
the grouting work to date has been in drift repair 
where grouting methods were developed in order to 
relieve the problems attributable to weak, moving 
ground. The very process of caving and drawing 
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The cement car; pump car with grout pump, mixing tanks, and grout pipe; and drill jumbo employed at San Manuel. 


columns of ore from beneath the extremely cohesive 
mass of overlying waste rock produces extreme 
pressures on the adjacent uncaved ore, causing it 
to compress and undergo plastic deformation. It 
responds somewhat as clay would, maintaining its 
structure while slowly pressing into the stopes and 
down upon the haulage drifts below*. It cannot be 
contained above the haulage drift for very long by 
either timber or steel supports. After the timber 
supports have been changed several times, consider- 
able arching occurs in the ore above, which with 
further ground movement crumbles into the form of 
broken rock on top of the timber sets, making 
further timber repair difficult and hazardous. At 
times this broken rock gets out of control during 
the process of timber repair and spills into the drift 
below, blocking the movement of ore trains and 
restricting ventilation. Grouting this broken material 
not only reduces the frequency of repair and retards 
ground movement, but also makes the repair easier 
and safer. 

The ground is consolidated in two 10-ft stages, 
producing 20 ft of grouted rock above the drift. In 
the first stage two 10-ft holes are drilled into the 
back of the drift through the backlagging at an 
angle of approximately 22° from the vertical, as 
shown in Fig. 5. These holes alternate every five 
feet along the drift with a single vertical 10-ft hole. 
In the second stage this grouted area is re-drilled 
and re-grouted with 20-ft holes in the same pattern, 
providing the full twenty feet of grouted rock. 
Drilling this ground with 20-ft holes in just one stage 
was tried, but the loose ground made it so difficult 
to keep these holes open long enough to get the pipe 
in that this method was discontinued. Grout is 

* For further information on the San Manuel mine see: J. F 


Buchanan and F. H. Buchella: History and 1c. cn of the 
San Manuel Mine, AIME Trans., 1960, vol. 217, p. ; 


pumped into the hole until the ground will not take 
any more, until a leak develops, or until it is sus- 
pected that a large void is needlessly being filled. 
As before, only one hole at a time is drilled and 
grouted. Occasionally grout will not enter the rock 
with the pipe inserted all the way into the hole; in 
this case the pipe is withdrawn 2 ft and the grout 
again forced into the hole. This process of moving 
the pipe out of the hole two feet at a time and then 
pumping grout continues until either the grout 
enters the broken ground or the pipe is completely 
withdrawn from the hole. As a rule, the grout 
penetrates effectively over a 5 to 10-ft radius, 
producing an effective overlay of consolidated rock. 
A two-man crew will average about five linear feet 
of drift grouted per shift. 

Grouting of the back of the drift has also been 
tried in some heavy areas where the ground ex- 
hibited plastic flowage but was not fractured or 
broken. Here grout was unable to penetrate, and, 
thus was not effective. Use of higher-pressure 
equipment to penetrate the more compact rock is 
being considered. 


EQUIPMENT AND CREW 


The grouting program operates only when re- 
quired, with the number of crews usually varying 
between two and six. The crews are ordinarily 
placed on a three-shift basis so that grouting can be 
conducted continuously. Each grout crew is equipped 
with a drill jumbo, mixing tank, cement receiving 
trough, and a grout pump. All units are track- 
mounted to allow the maximum flexibility of move- 
ment underground. 

Drilling is done with three-inch drifters on one- 
boom jumbos, using 5-ft lengths of %-in hexagonal 
steel and throw-away bits. Collar pipe holes have 
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2 %-in. diam; regular grouting holes have 1% to 
1%-in. diam. 

The cement, delivered on flat cars holding two 
pallets of 30 sacks each, is loaded on the pallets at 
the cement company and is not handled by hand 
again until it is dumped into the mixing tank at the 
grout pump. Our cement consumption averages ap- 
proximately 22 sacks per crew-shift in station and 
turnout development, and approximately 63 sacks 
per crew-shift in drift repair. 

The cement is mixed in a 50-gal capacity tank 
which is fitted with a rotating agitator paddle. Com- 
pressed air supplies the power for the motor which 
drives the paddle. 

After the cement is mixed, it discharges through 
a 4-in. diam pipe into the 50-gal receiving trough 
or tank which, in turn, discharges into the grout 
pump. The trough allows continuous operation by 
providing temporary storage for the grout while 
another batch is being mixed, and it provides a 
place where pieces of hardened cement can be 
removed from the mixed grout before they can 
get into the pump. If trouble develops requiring 
much delay while there is grout in the tank or 
trough, the grout is either pumped or shoveled out 
of the trough into any available space behind the 
drift side lagging. 

The 6 x 2% x 6-in. grout pumps which are now 
used in the operation were modified so that each 
pump can handle approximately 14 gpm of grout 
solution while maintaining an average output pres- 
sure of 500 psi. These pumps are used either singly 
or in series, depending on the pressure required for 
the work being done. 


COMPARISON OF GROUTING AND 
CONCRETING 
The grouting program complements the exten- 
sive concreting program employed at San Manuel. 
In both development and in bad ground, grouting 
is used as an aid for excavating, whereas concrete 
is used for permanent support after excavation is 


TRANSFER 
RAISES 


complete. In drift repair, grouting becomes an ac- 
tual repair medium and also reduces ground move- 
ment by consolidating broken ground to give it 
more structural strength. Concrete, on the other 
hand, is used to hold ground which is too heavy 
for support by grout and timber. If ground weight 
is exceptionally heavy, grout is also used after the 
drifts are concreted to further consolidate the rock 
and reduce ground movement. 

Table I compares the costs and life of support of 
concrete, grouted ground, and timber. The com- 
parison of these differing methods was made in the 
same drift with the same extremely heavy ground 


Table |. Comparison of Repair Costs and Life of Support 
in Haulage Drifts Subjected to Extreme Ground 
Pressures 


Estimated Support 
Life (in months) 


Timbered drifts repaired with: 
Steel sets and concrete 24 $802 
Grout 5 $50" 
Timber 1.5 $40' 


1 These costs are to repair a portion of drift one time. 

2This cost includes complete removal of all old timber and re- 
placement with steel sets and concrete. 

* This cost is with the use of two-stage grouting. 

*This cost is for a complete change of timber, including posts, 
cap, back and side lagging. 


conditions prevailing for all three. All ground in 
this drift is now supported with either timber and 
grout or with concrete. Some drifts require only 
occasional timber replacement; however, many re- 
quire the additional support provided by grout or 
concrete. When determining whether timber, grout, 
or concrete will be used to repair the timbered 
drifts, the main factors which must be considered 
are the length of time that the drift must remain 


+ For further information on concreting at San Manuel mine see: 
Cc. L. Pillar: The Placement and Use of Concrete Underground, 
Min. Cong. Jour., Sept. 1960, and M. H. Ward: Underground Con- 
creting at the San Manuel Mine, AIME Meeting, Tucson, Ariz., 
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Fig. 4—Grouting for transfer raise station in haulage drifts. 
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Fig. 5—Grouting to stabilize ground in heavy, weak areas on haulage levels. 


open for ore transportation; severity of the ground 
weight; and the ability of the ground to take grout. 
The most economical type of repair is the one with 
the lowest initial cost which will last without being 
replaced for the remaining useful life of the drift. 
While grouted haulage drifts do not have as long a 
support life as concreted drifts in the heavier 
ground, in most cases the grouted drifts hold up as 
long as needed and therefore they are more eco- 
nomical to use than the concreted ones. When com- 
pared with concreting, grouting also saves time 
because drifts can be repaired faster with grout 
since no forms or supports are necessary and no 
removal of loose rock above the sets is required; 
and drifts undergoing grouting can be kept open 
for production during the grouting period since 
they are not blocked by either forms or supports. 

Concrete, on the other hand, being made with 
better aggregate, provides stronger support over a 
longer period of time; it can also be placed in 
ground that will become heavy but is too compact 
or uniform to take grout initially. 

The reduction in repair costs on the haulage level 
since grouting was introduced is appreciable. Using 
the 1475 level haulage drift as an example, the 
maintenance cost per ton of ore produced has been 
lowered from about 7¢ in 1957 (when experimental 
grouting began) and a high of 18¢ in 1959 (when 
grouting was first employed on a full-time basis) 
to 4¢ in the latter half of 1960. Although other fac- 
tors such as concreting, more efficient timber repair 
procedures, and some reduction in ground weight 
on the haulage level contributed to the overall de- 
crease of these repair costs, a major portion of 
these savings can be attributed to the use of grout. 


SUMMARY 

Because concrete instead of timber is now being 
placed initially in areas which are expected to take 
weight in the future, the need for grouting in repair 
work is diminishing. On the other hand, grout is be- 
ing used more frequently as an aid for development 
excavation, with new applications continually aris- 
ing, such as grouting ahead into loose areas located 
by diamond drilling, and possibly using grout as a 
roof support alone or with rock bolts. With the use 
of higher pressures we can foresee an even broader 
range of application, primarily in stabilizing highly 
fractured, but more compact, rock. Thus, not only 
does grout occupy an important place in mining at 
San Manuel now, but it promises to be even more 
useful, particularly in development areas, in the 
years to come. 
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MECHANIZED TAMPING OF 
MINE HAULAGE ROADS 


oal operators have been justified in spending most 
C of their efforts and capital expenditures on im- 
provements in productivity at the working face, on 
better transportation facilities, and on surface plants 
for improvement of the product by means of modern 
cleaning and drying equipment. Although the above 
subjects will continue to receive close study for 
further technological advances, there are other op- 
erations involved in the production of coal, which 
can be improved by the application of ingenuity 
and modern equipment. 

Underground construction work of all types has 
too often been performed by inefficient manual 
methods. Treated ties, heavy rail sections, and good 
rail-splicing methods are employed in the construc- 
tion of main line track at many mines, but quite often 
adequate ballasting is not included in the job. If 
stone ballast is used as filler between the ties and for 
the space between the track and the side of the entry, 
it often is not effectively forced under the ties to the 
proper depth. One of the reasons that ballasting has 
not received as much attention as other phases of 
track construction in mines is that well-aligned 
heavy rail on good ties will usually make a rea- 
sonably good track over which cars can travel at 
high speed. However, after a few years of intensive 
use, particularly where grades are steep, the rails 
become twisted or surface bent and all too frequently 
there will be broken rails. Most of this occurs because 
the initial blocking under the ties has rotted out and, 
since the permanent ballast had not been forced un- 
der the ties, the track shifts and the rail joints drop. 

The first step in the construction of a good road 
bed for track haulage is to provide the means where- 
by an adequate supply of ballast may be delivered 
at low cost to the point where needed. At Mathies 
mine near Finleyville, Pa., this first step was taken 
about 15 years ago when a 20-in. diam bore-hole 
60 ft in depth was sunk, and a 40-ton capacity stor- 
age bin constructed on the surface to hold 1x2%-in. 
screened blast furnace slag for use as ballast. The 
bore-hole was located on the center line of a track 
entry, and the bottom of the pipe was equipped with 
an undercut gate which could be manually operated 
to load ballast cars. At first, ballast cars of three to 
five-ton capacity were used and various schemes 
devised for controlling the discharge of ballast 
through gates in the bottom of the car. As the dis- 
tance from the ballast bore-hole to the new track- 
laying area increased to several miles, it became 
evident that large capacity ballast cars were required 
to reduce the cost of ballast delivery. Four twenty- 
ton capacity cars, each with four separately operated 
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hinged gates, were built. These cars have been highly 
successful in reducing the cost of hauling and dis- 
tributing ballast. 


NORMAL TRACK LAYING PROCEDURE 

After the entry has been cleaned and, if necessary, 
graded to the proper elevation, ties are laid on 24-in. 
centers, the rails are spiked to the proper gauge, 
and blocks laid under the ties to bring the rail to 
a pre-determined elevation. The rail alignment is 
made during this operation and proper spacing left 
between ends of the rails in preparation for welding 
the joints. Ballast is then distributed between and 
alongside the ties, filling the space to the level of 
the rails. The rail joints are then made and the track 
is ready for final alignment, leveling, and tamping of 
the ballast under the ties. 

Many mines are rushed to complete their heavy 
rail installations and often traffic is moving over the 
track before final ballasting is completed. Where it 
has been possible to complete the entire project and 
do a first-class job of ballasting and tamping before 
traffic starts, the rail maintains its level and align- 
ment to a much greater degree than if traffic starts 
before this is done. There are many different stand- 
ards of ballasting and few mines have gone to the 
expense of forcing ballast completely under the ties 
directly under the rails. At Mathies, where there are 
two independent haulage roads each ten miles long 
and each handling single direction traffic, the ballast- 
ing, leveling, alignment, and tamping operation has 
been carried out carefully. 


MECHANICAL TAMPER EMPLOYED AT 
MATHIES MINE 


For several years the track alignment and tamp- 
ing crew at the Mathies mine consisted of five men— 
one man handling the lift jacks used in leveling and 
aligning the rails, and four other men, each operating 
a hand-held pneumatic tamper. These men forced 
the slag ballast under the ties until the space under 
the rails was densely packed but leaving the ballast 
loose toward the center of the ties. Since some pieces 
of slag were up to 2%-in. diam, the tamping opera- 
tion was laborious and time-consuming. However, 
management was interested in obtaining a good 
haulage road for high tonnage and long life. As the 
amount of track work increased along with the con- 
tinued rise in wages, it was desirable to maintain the 
high standard of track constructic 1 yet reducing the 
cost of ballasting. Unless some -.achinery could be 
developed, it would become necessary to add an 
additional crew. 

For several years, the mechanization of railway 
track construction had been noted and the Mathies 
officials were particularly impressed by mechanized 
ballast tampers. It was determined that the tamping 
head used on the railroad tamping equipment could 
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The track tamper employed at Mathies mine and a diagram of its component parts. 


be adapted to coal mine track construction. The 
tamping equipment of two railroad equipment man- 
ufacturers was studied; in one instance the vibration 
was obtained by electrical impulses and in the other, 
by pneumatic hammers. The interest of a manufac- 
turer of coal mining equipment was enlisted which 
resulted in the development of the mechanized tie 
tamper. 

The accompanying diagram shows the Fletcher 
Track Tamper Model-TTA. It consists of a self-pro- 
pelled truck, plus a cross-slide to hold and position 
the tamping tools. In addition there are two track 
leveling jacks and two track clamp hooks, actuated 
by hydraulic pressure. The tamping tools are ac- 
tuated by air but their positioning is done hydraulic- 
ally through the elevating jack and cross-slide. All 
controls are centrally located so that the entire op- 
eration is under the control of one operator. In rail- 
way usage the air compressor is mounted on the 
same frame and truck as the tamping mechanism, 
but due to limitations of space imposed on a mine 
unit, it was believed best (at least on the first unit) 
to handle the compressor as a separate unit which 
can be located in a separate truck adjacent to the 
tamper. 

Pertinent operative information of the tampers 
is as follows: 

@ 1400 strokes per minute. 

© 11% ft-lbs per blow. 

e Four hammers per machine, two on each side of tie. 

@ 125 cfm of air required at 85 psi. 

e Line lubricators are used for oiling the guns. 

e Can tamp any raise from zero to maximum. 

e Tampers will penetrate 2% in. below a 6-in. tie 
used with 85-lb rail. 

e First insertion of tamping tools forces tie up to 
base of rail, in case it is not spiked. Additional 
insertions feeding and compacting stone into the 
void. 

The machine is used on new track where the hy- 
draulic track-leveling jack and rail clamps are ex- 
tremely useful in bringing the new rail to the proper 
elevation, but it can also be used as a spot tamper. 
It has been used to repair old track—particularly in 
tamping under joints, low spots, and switch frogs. By 
shifting the head, either end of the tie can be 
tamped. The tamper is designed to effectively tamp 
ties of normal spacing of 22 in. or may be used with 
spacing as low as 19 in. and with one set of guns 
to 15 in. 


Great usefulness can be derived from this type of 
machine in the reconditioning of road bed and track 
that have been in service for a number of years. Low 
spots or swags can be readily raised to proper eleva- 
tion by distributing new slag between the rails and 
the top of the ties. Then by using the rail clamps, the 
rail and ties can be raised to the desired elevation 
and immediately tamped. This can be repeated if 
necessary. By using two men and a machine on a 
non-operating day, several hundred feet of track 
can be reconditioned at low cost. 


SUMMARY 

The results achieved by mechanized tamping have 
been gratifying. A performance study was made on 
an installation of new 85-lb track with 6x8-in. 
creosote ties spaced on 24-in. centers with slag bal- 
last averaging 8 to 10-in. deep under the ties. Two 
men, the operator and his helper, tamped 209 ties 
(418 ft of track) in 263.36 min, or 1.26 min per tie. 

The following is a break-down of a shift’s work 
time of 6.75 hours: 

Minutes 

Oil machine 6.95 
Set jacks and align track three times 91.29 
Take loose roof down 18.40 
Tamping time for 209 ties 263.36 
Hydraulic jack struck 4.71 
Miscellaneous 9.51 
Out of slag 11.00 


Total minutes 405.22 


Mine cfficials believe that a better performance is 
possible than that indicated above. Formerly, five men 
aligned and tamped 100 ft per shift while two men 
with the tamper aligned and tamped 418 ft per shift. 
The improvement is from 20 ft per man-shift to 209 
ft per man-shift. Working under the same conditions 
and performing the same type of a job, these figures 
are a fair appraisal of the value of a mechanized 
tamping. By adding a third man to the crew to 
eliminate the necessity for stopping the machine to 
help align and jack the track in place, 144 additional 
feet could be tamped per shift; but this would re- 
duce the footage per man. 

This is but one example of what the coal mining 
industry has to gain by devising new and better ways 
to accomplish the various construction jobs that are 
a necessary part of coal mining operations. 
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he Anaconda Co.’s Geological Department at 

Butte, Mont., was started early in the Company’s 
history because of litigation involving vein owner- 
ship and extralateral rights. The problems, some of 
which were resolved in courts, were many because 
of the large number of veins and lode locations. De- 
fensive action was required to prove ownership and 
protect against illegal exploitation of the downward 
and extra-lateral extensions of the ore bodies. In 
many cases it was necessary to define the outcrop 
of the vein and to show that its apex was within 
the boundaries of the lode claim. Exhibits illustrat- 
ing geology were needed to present the cases clearly, 
and these could be made only after careful inspec- 
tion and mapping of the underground workings by 
competent geologists. Also, The Anaconda Co. was 
one of the first companies to recognize the worth of 
skilled mining geologists and the value of accurate 
records in the search for new ore. The department 
was organized in 1900 by H. V. Winchell who, with 
D. W. Brunton, worked out the methods. Reno Sales 
was Chief Geologist from 1906 until 1948 when he 
was succeeded by V. D. Perry, the present Chief 
Geologist. Under their direction, F. A. Linforth, 
M. H. Gidel, C. H. Steele, E. P. Shea, C. C. Goddard, 
Jr., and W. A. O’Brien enlarged the scope of the 
work and improved the technique. 

Many men have been required through the years 
to map and record the geology because of the mag- 
nitude of the district and the number of mines. 
Fortunately, the mine geological mapping was 
standardized at the start of this program and now 
a complete, uniform record has been accumulated. 

The geologist at Butte works closely with the 
mine operators, and his job is not finished until the 
ore is discovered, developed, and mined. He keeps 
a close inventory of reserves which with the geologic 
record, enables him to plan intelligently the devel- 
opment and mining. Important projects inaugurated 
during the past years were adopted only after a 
careful study of the geologists’ records. 

The Geological Department is a service unit co- 
operating with the other departments to produce 
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THE ROLE OF THE GEOLOGIST 
AT BUTTE 
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metal with minimum costs. In addition, the depart- 
ment is involved in all development projects includ- 
ing such items as ventilation, drainage, and haulage. 


The duties of the geologist, mining engineer, 
sampler, and assayer are closely related and coor- 
dinated by the Chief Geologist—Montana Opera- 
tions. Directly under this man is the Chief Geologist 
—Butte Operations, Chief Mining Engineer, Chief 
Sampler, and Chief Assayer. 

The Chief Geologist—Butte Operations is respon- 
sible for the geologic and sampling work in Butte 
and is assisted by one Mines Geologist. Beneath the 
Mines Geologist are the geologists and assistant ge- 
ologists. Each mine uses one geologist and the larger 
mines employ the services of an assistant. The geol- 
ogist is responsible for the development, mapping, 
and ore estimates at his mine. The Chief Sampler 
supervises the sampling, and for this work one 
senior sampler and several regular samplers are 
used at each mine. The samples are assayed in a 
central office under the Chief Assayer’s direction. 


MAPPING METHODS 


New men starting with The Anaconda Co. are 
tutored by older geologists until their mapping is 
standardized. The relative strength of the geologic 
structures is depicted by the amount of color shown 
on the map, and, since the same veins and faults 
are mapped nearby in adjoining mines by different 
men, uniform methods are a necessity. Up to three 
or four months are spent by “starters” learning the 
mapping technique, after which close supervision 
is required to keep the work standard. As far 
as is possible to do so, all men starting with Ana- 
conda are trained at Butte before being assigned to 
geological positions elsewhere in the company’s 
worldwide organization. 

To direct the development properly the geologist 
must map all headings at least once each month, 
but places requiring special attention are sketched 
after every round. Because it is necessary to plot 
the geology in workings before accurate transit sur- 
veys are made by the mining engineers, compass 
surveys on 1 in. = 40 ft scale sheets are used and 
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later the notes are transferred to transit-surveyed 
1 in. = 50 ft scale maps on linen tracing cloth. 

The geologist plots all faults, veins, and stringers, 
and he records the degree and direction of dip. The 
relative strength of structure is shown by the amount 
of color used to depict the structure (blue for faults 
or red for veins). Side notes are used to describe in 
detail the mineralization, the wall rock type, and 
intensity of alteration. These observations are posted 
on 1 in. = 50 ft scale maps for permanent records. 
Smaller maps on a scale of 1 in. = 100 ft and 1 in. = 
200 ft are used to correlate the structures and rec- 
ommend additional development work. A set of 
1 in. = 100 ft scale maps is maintained in the mine 
superintendent’s office and the advances, when 
mapped, are posted in pencil. At the end of each 
month the new transit surveys are added in ink. 

An intelligent development recommendation re- 
quires a careful study of the plan maps, cross sec- 
tions and longitudinal sections, and a thorough 
knowledge of the mineral distribution and geology. 
Therefore, a complete up-to-date set of geologic 
cross sections and long sections is kept posted. 


RESPONSIBILITIES OF THE GEOLOGIST 

The geologist’s principal responsibility is to find 
new ore and to estimate and inventory the reserve 
developed. He directs the development, maps the 
geology in all underground headings as they are 
being advanced, and plots his notes on permanent 
record plan maps. 

Recommendations for development work originate 
in the Geological Department and are signed by the 
geologist and Chief Geologist—Butte Operations, 
and then approved by the General Superintendent 


of the Operating Department before being sent to 
the Mine Superintendent. Each recommended project 
is described in detail, showing the description of the 
work, including the footage of development drifts 
or crosscuts required, and the purpose of the proj- 
ect. The recommendations are accumulated by the 
Mine Superintendent and are driven at a time most 
suitable to mining operations. 

New levels are planned by the geologist before 
the work is started from the shaft, and the major 
veins and faults are projected to the horizon of the 
new level. The geologist and the Mine Superintend- 
ent plan the development workings, including drain- 
age, haulage, and ventilation. 

Anaconda’s ton-for-ton policy at Butte is to de- 
velop at least a ton of new ore to replace every ton 
mined, thus maintaining or increasing the reserves. 
Each week the geologist estimates the tonnage de- 
veloped during the week and compares it with the 
ore shipped to determine if a surplus or deficit was 
accrued during that period. A formal estimate of 
ore reserve is made on the first of each year. Begin- 
ning with each new year, a cumulative ton-for-ton 
surplus or deficit is reported to the mine manager 
weekly, and he directs that development work be 
retarded or accelerated as may be required to main- 
tain the reserves. 


SAMPLING 

Definite veins, where the ore minerals are con- 
fined within well-defined walls, are sampled from 
wall to wall, and the country rock broken on either 
side is measured and sampled for overbreak control. 
Samples are cut horizontally except in flat dipping 
veins where they are cut at right angles to the 
structure. Where veins contain streaks of varying 
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Uniformity of geologic mapping at Butte since 1900 is due to tutoring of new geologists by experienced staff members. 
4 


grades and hardness, the streaks are sampled sep- 
arately and the average is calculated by combining 
the individual width and assays of the several parts. 
This method gives a weighted average by volume 
only, with no consideration to the specific gravity of 
the minerals. 

Disseminated deposits or deposits containing small 
veinlets or blebs of ore minerals are sampled sim- 
ilarly to the definite veins. Because of the irregular 
distribution of the ore minerals, cuts are made 
vertically and horizontally from top to bottom and 
across the entire face. 

Marginal low grade disseminated deposits are 
sampled like the others, but larger cuts are taken 
and specific gravity determinations are made to ob- 
tain weighted averages. 

Crosscuts are sampled continuously on both sides 
unless they are known to be barren, drifts are 
sampled each round, stopes every 10 ft, and raises 
are sampled on all floors and on both ends. 

Assay curve cards (see page 268) are used to 
average sample values in drifts and raises. They 
show graphically the width and grade of ore along 
the length of the heading. For drifts the base line is 
placed horizontally, and the portien of the drift rep- 
resented by the sample is plotted on a scale of 1 in. = 
50 ft. Sample widths are plotted below the line and 
metal values above. The different metals are shown 
in separate color. The card gives a visual picture 
showing the width and grade at any point and aver- 
ages are easily made for a desired interval between 
any two points. Raise curve cards are similar to 
those used for drifts except that two base lines, one 
for each end of the raise, are shown and the advance 
is plotted vertically instead of horizontally. 


CALCULATING ORE RESERVES 

The ore reserve is divided into two groups, devel- 
oped and probable. Developed ore is that classifica- 
tion of assured ore reserve which has been proven 
sufficiently by either drifts and raises, or by drifts 
alone to permit the immediate extraction of ore 
therefrom. Blocks are considered developed even 
if reopening work is necessary to prepare them for 
mining. Probable ore is that classification of reason- 
ably assured ore located beyond the boundaries of 
developed ore which requires further development 
by raises before mining. 

Reserves in definite veins are figured on longi- 
tudinal sections, but where the mine workings are too 
complicated to show on section, plan maps are used 
and the reserve is estimated on each stope floor. The 
geologist and the mining engineer post the workings 
on the sections, and a draftsman transfers them to 
tracing cloth to be printed later. Assay averages 
are then posted on the tracings. In this operation, 
the assay curve cards described above are used to 
average the samples for drifts and raises. After the 
values are posted on the tracing they become a 
permanent record, and each year additions are made 
to show the assay results for the new workings; 
thus a complete assay record for each vein is as- 
sembled on a longitudinal section. 

The geologist then successively outlines the ore 
boundaries on the section diagram; divides the re- 
serve into blocks of similar grade or width; and 
calculates the average width, grade, and area for 
each block. These data, together with the block num- 
ber and vein name, are furnished to an IBM operator 
who calculates the tonnage and grade of the ore in 
the blocks. 


In those places that require special attention, a mining geologist studies the face after each round of blasting. 
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The geologist, working with the Assistant Gen- 
eral Superintendent and Mine Superintendent, then 
classifies the blocks into Available (for mining) and 
Inaccessible categories. The Available tonnage is 
further divided into two classes, “Too Low Grade to 
Mine under Present Economic Conditions” and “Net 
Profitable Available” ore, the latter classification 
being the source of production for the coming year. 


GENERAL DEVELOPMENT PLANNING 


In a district the size of Butte with a vast number 
of veins, the development of many will be neg- 
lected unless they are included in some special 
program. Many prospects are far from the working 
shafts and, because ores discovered therein are too 
distant to be hoisted through the present shafts, 
special arrangements must be made to distribute 
the expense of development. In such cases the work 
is done from one mine but the cost is divided among 
all the operating units. To plan projects of this kind 
an over-all district study of the geology is neces- 
sary. Plan maps on a scale of 1 in. = 400 ft, and in 
some cases 1 in. = 1000 ft are used to present the 
general picture. A series of 1 in. = 100 ft scale geo- 
logic cross-sections are prepared along parallel lines 
100 ft apart over the entire district. Also, several 
geologic cross sections on 1 in. = 200 ft scale, suffi- 
ciently long to traverse the district, are prepared. 
The principal veins, showing workings, mineraliza- 
tion, and ore reserves, are plotted on 1 in. = 200 ft 
scale longitudinal sections, and all this information is 
used to project ore-shoots and locate new prospects. 
When the project is advanced sufficiently to demon- 
strate that enough ore is assured to warrant an- 
other shaft, the information gained is used to plan 


the new unit. Shafts must be located in ground which 
is free from faults and fault veins, and the Geological 
Department is called upon to select the best site. 
The most recent examples of such selections are the 
Kelley and Missoula shafts. 


A thorough analysis of Butte geology based on 
information gathered over the years is presently 
being undertaken. This wealth of information had 
to be transferred into an easily understandable and 
comparatively compact form to furnish a firm basis 
for the study. An example of this was the prepara- 
tion of a set of structure maps on a scale of 1 in. = 
400 ft which covers the entire Butte area on one 
sheet. Several different horizons were shown and a 
set of plans for each age of vein systems was made to 
allow a complete study of each system separately 
without the distracting influence of other veins of 
different age. This study resulted in a more com- 
plete knowledge of Butte structure and answered 
some of the puzzling questions about the district. 


Currently, an exhaustive study of Butte mineral- 
ogy is under way. The foundation for this work is 
the preparation of mineral distribution plan maps 
and, for the major veins, longitudinal sections on a 
scale of 1 in. = 200 ft. A separate map is made for 
each mineral and the various minerals are assigned 
distinctive colors. The relative abundance of each is 
indicated by shades of the appropriate color. The 
economic aspect is shown by the widths of the col- 
ored lines representing the veins. Information on 
the plan maps is being condensed into a graphic 
representation of minerals on longitudinal sections 
of the major veins. The knowledge gained from this 
study will give a better understanding of the dis- 
tribution of the ore minerals at their time of depo- 


A geologic research department with a well-equipped laboratory is maintained at Butte to aid geologic studies. 
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sition. The information will be used to predict deep 
level possibilities and to locate the zones of better 
copper mineralization. Such data are essential to 
long range plans. 


GEOLOGIC RESEARCH AT BUTTE 


A geologic research department is maintained at 
Butte to investigate rock alteration, and extensive 
studies designed to relate alteration to mineraliza- 
tion and grade in both vertical and horizontal di- 
mensions are in progress. Criteria relating altera- 
tion type and intensity to low-grade disseminated 
mineralization as well as to high-grade veins are 
being developed. Information gained through these 
studies contributes to our fundamental knowledge 
of the physics, chemistry, and geology of ore depo- 
sition, and it will be used as a guide to direct future 
development projects. 


OLD GEOLOGIC RECORDS AID NEW 
DEVELOPMENTS 

Relatively recent projects such as the Kelley 
and Elm Orlu block-cave mines and the Alice and 
Berkeley pits, originated in the Geological Depart- 
ment and demonstrated the value of old records. The 
first estimates of the block-cave ore bodies in the 
Kelley were made from old geologic notes. The 
areas on the maps containing sufficient chalcocite 
stringers, blebs, and disseminations to indicate 
commercial ore were encircled and the tonnage 
and grade were calculated using old notes. Later, 
sampling crosscuts were driven through the zones 
as outlined, and the results verified the original 
estimates. Also, information gained in development 
work since the Kelley was started confirmed the first 
figures. This is most gratifying when it is realized 
that the records used were accumulated over a 
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A typical assay curve card used to average sample values. 


period of 60 years and are the contribution of many 
geologists. 


Similar to the Kelley, the Elm Orlu-Black Rock 
zinc-lead deposit was initially estimated from old 
geologic maps. The mineralized areas were meas- 
ured and grades were assigned as suggested by the 
side notes in the old records. When sampling cross- 
cuts were driven later, the first estimate proved ac- 
curate and the deposit will become a block-caving 
operation. 


Sufficient old notes were preserved at the Alice 
mine to define the mineralized zone there, and the 
ore was extracted by open pit methods. 

The Berkeley Pit deposit too was first defined 
using old geologic notes. In the early days the up- 
per levels of the Berkeley, Rarus, Silver Bow, 
Pennsylvania, St. Lawrence, Moonlight, Mt. View, 
Anaconda, and Neversweat mines were mapped. 
Many stringers and disseminations in the quartz 
monzonite were observed and a low grade copper 
deposit was recognized, At that time no mining 
methods were known that would insure a profit. 
However, when open pit techniques were advanced 
sufficiently to make the deposit an orebody, the 
area was considered as a source of copper produc- 
tion. Similar to the other projects, the first appraisal 
was made using geologic notes and the tonnage and 
grade were estimated. Later, churn drilling veri- 
fied the first calculation and the pit was started. 

In summary, Anaconda’s experience during the 
last 60 years has proven the value of a well organ- 
ized Geological Department. The use of geology in 
Butte resulted in the discovery and development of 
sufficient ore reserves to permit a successful opera- 
tion in the past and to assure its continuance for 
many years to come. 
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ECONOMIC JUSTIFICATION 
FOR FROTH FLOTATION OF COAL 


One of the major problems confronting coal producers in this highly com- 

petitive era is whether or not the potential profit to be made from the 

products of coal flotation would warrant the capital investment required 

for the necessary equipment. The author supplies two theoretical cases to 
illustrate methods for computing such costs. 


ecause of the depressed markets today, vicious 

competition has developed in the coal industry. 
This competition has demanded that each coal com- 
pany examine every possibility of improving its 
mining operations. Under this stimulus coal prep- 
aration engineers have found it necessary to project 
the maximum recovery at the lowest operating cost. 

Methods for improving the efficiency of prepara- 
tion plants are of utmost importance to us all, but 
it must be remembered that improved efficiency 
and reduction in mine costs do not always justify 
a capital expenditure. Proper justification for a 
capital expenditure is based primarily on the length 
of time necessary to recover the dollars invested in 
the improvements. The recovery time needed for 
each investment can only be determined by the in- 
dividual company policy. 

Due to the many risk factors present in the coal 
mining industry today, few dollars are being in- 
vested unless the pay-off time is very attractive. 
Some of these are the risks of coal demand, com- 
petition, and fluctuating market prices and coal 
quality. Because of these risks and their effect on 
investments, it is thought that a capital expenditure 
in a froth flotation installation is justified in some 
cases but not in others. 

It may appear that the only additional cost in- 
volved in recovering fine sizes of coal lost to a river, 
stream, or settling pond is that involved in the 
preparation plant. If this were the case, the direct 
mine cost would be reduced markedly and justifica- 
tion for the capital expenditure would be extremely 
attractive. 

It has been found, however, that there are many 
other factors which must be considered in justify- 
ing this expenditure. Some of these are quality of 
coal, freight rate, royalty, welfare fund, association 
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dues, and taxes on the additional tons recovered. 
In addition to these, Federal income taxes on profits 
have a serious effect on the return time of an in- 
vestment. These factors are of paramount import- 
ance in evaluating an expenditure in froth flotation. 

In one day’s time or in one year’s time, practi- 
cally all of the direct costs at a mine are fixed 
relative to dollar expense. There are other indirect 
costs directly affected by the number of tons shipped. 
These are royalty, welfare fund, association 
dues, and taxes, Generally these costs amount to 
$0.70 per ton of material shipped. This material can 
be water, coal, or refuse. 

A vitally important item which must be taken 
into consideration is the freight rate from the mine 
to market. In the demonstration which follows, a 
freight rate of $4.56 per net ton is used, this being 
the rate from the mine to a major utilization point. 


METHODS OF DETERMINING CAPITAL 
EXPENDITURES IN RELATION TO 
ACTUAL COST BENEFITS 

The case which follows is one that might be 
found in many places in the coal industry. Assume 
that there is a mine producing 4000 tpd of raw 
coal. This mine has a 25 pct reject and ships 3000 
tons of clean coal. At the present time, 133 tons of 
coal are being pumped to a settling pond because 
it is too high in ash to ship to market, This market 
uses metallurgical coal and pays $9.66 per ton de- 
livered to the ovens. The specifications on which 
the $9.66 per ton is established are 5.0 pct moisture, 
4.75 pct ash, and 1.00 pct or less sulfur. 

After a study, it has been estimated that froth 
flotation can be installed for $120,000. With this 
equipment, 75 pct of the coal being pumped to the 
settling pond can be recovered at 5 pct ash. The 
question arises, then: How long will it take to re- 
cover the $120,000 invested in this equipment and, 
hence, is froth flotation justified? 
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Table I shows the analysis of the present product 
being shipped, the anticipated analysis of the fine 
coal to be recovered from the settling pond, and the 
analysis of the combined product to be shipped. 
Several things in this table are called to your 
attention. The as-received ash on the product being 
shipped is 4.75 pct and the dry ash 5 pct. The dry 
ash is also 5 pct in the flotation product and the 
combined product. It is assumed that the moisture 
content of the filter cake will be 30 pct and, there- 
fore, the moisture will increase to 6.14 pct in the 
combined product. It is recognized that this mois- 
ture could cause a sales problem; however, we may 


Table |! 
Presen Flotation Cembined 
Production Production Production 


As Ree'd. Dry AsRee’d. Dry AsRee'd. Dry 


Moisture, pct J 


5.00 30.00 6.14 
Ash, pct 4.75 5.00 3.50 5.00 4.69 5.00 
Volatile, pct 32.30 34.00 23.80 34.00 31.91 34.00 
Fixed Carbon, pct 57.95 61.00 42.70 61.00 57.26 61.00 
100.00 100.00 100.00 100.00 100.00 100.00 
Sulfur, pet 1.00 1.00 1.00 1.00 1.00 1,00 

Table II 
Present Dally Flotation Combined Daily 
Production Coal Production 


As Rec'd. Dry As Rec'd. Dry As Rec'd. Dry 


Raw coal—tons 


4,000 3, 1 133 4,000 3,800 
Pct Recovery 75.0 75.0 102.1 75.0 78.6 77.6 
Clean coal—tons 3,000 2, 1 100 3,143 2,950 
Refuse—tons 950 33 850 
Table Ill 
Present Daily Flotation Combined Daily 
Production Coal Preduction 
As Ree'd. Dry As Ree’d. Dry As Rec'd. | Dry 
Tonnage shipped 3,000 2,850 143 100 3,143 2,950 
Moisture 5.00% — 30.00% — 6.14% _ 
Total direct mine cost 
per ton $4.20 = $0.41* — $4.03 _ 
Royalty, welfare, as- 
sociation dues, and 
taxes 0.70 — 0.70 — 0.70 — 
Total mine cost per 
ton $4.90 — $1.11 — $4.73 a 
Freight per ton 4.56 — 56 — 4.56 -- 
Total delivered cost 
per ton $9.46 —_ $5.67 — $9.29 — 
Realization per ton $9.66 $10.17 -— — $9.55 $10.17 
* Depreciation $120,000 (20 years) $0.21 
Maintenance, supplies, and power 0.20 


$0.41 
Table IV 

Present Combined 
Tons shipped daily 3,000 3,143 
Realization per ton $9.66 $9.55 
Total delivered cost per ton $9.46 $9.29 
Profit per ton $0.20 $0.26 
Profit per day $600.00 $817.18 
Annual profit (200 days) $120,000.00 $163,436.00 
Increased annual profit before taxes — $43,436.00 
Increased annual profit after taxes oa $20,849.00 
Annual depreciation — $6,000.00 
Annual return on investment -- $26,849.00 
Required pay-off time (years) — 45 
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assume that this product would still be acceptable at 
market. 

It is questionable whether heat drying is justifi- 
able on the ultrafine sizes of coal and, therefore, 
the filter cake material will be shipped without 
heat drying. 

Table II shows the tonnage presently being shipped, 
the tons to be recovered by flotation, and the 
combined tonnage that would be shipped with the 
flotation fines included. It also shows that the pres- 
ent recovery can be increased 3.6 pct by recovering 
100 tons of coal presently being pumped to 
the settling pond. Note the high recovery of the 
flotation coal on an as-received basis because of the 
30 pct moisture content; also note that only 33 tons 
of slurry will be pumped to the settling pond as 
compared to 133 tons at the present time. 

Table III shows a summary of the total delivered- 
cost to the ovens. The increased costs at the plant 
are estimated at $0.41 per ton of flotation coal re- 
covered, these being maintenance, supplies, power, 
and depreciation on a $120,000 capital expenditure. 
However, the total mine cost would be reduced 
from $4.90 to $4.73 per ton if the flotation coal is 
recovered. This reveals a $0.17 per ton reduction 
in total mine cost. Since the freight is the same in 
both cases, this also means a $0.17 per ton reduction 
in the total delivered cost. 

It has been stated that the realization is $9.66 
per ton of coal delivered. This same realization on 
a dry basis is then $10.17 per ton since 5 pct of the 
product shipped is water. 

Assume that it is possible to maintain the reali- 
zation of this coal on a dry basis. The value of the 
combined product on an as-received basis is then 
$9.55 since 6.14 pct of the product shipped is water. 

Table IV clearly shows a return on the invest- 
ment after taxes of $26,849 per year. This is ap- 
proximately a 4%-year pay-off time. 

The previous demonstration has assumed that 
the ash and sulfur in the flotation product could be 
reduced to a quality comparable to the product 
presently being shipped. This is of utmost import- 
ance because of the extremely high penalties placed 
on ash and sulfur at the blast furnace. The steel 
industry has made great strides in increasing blast 
furnace production. This has been accomplished by 
beneficiating the raw materials charged and also 
injecting fuel into the smelting zone. Since the ash 
and sulfur in coke decrease blast furnace capacity, 
it is very questionable whether any increase in 
these constituents would be tolerated. 

Following are some of the observations of blast 
furnace men pertaining to ash and sulfur in the 
coke: 


Ash 

1) As the ash content of the coke increases, the 
heat value decreases, demanding more coke. 

2) As ash increases in the coke, more limestone is 
needed for its removal, decreasing the capacity 
of the furnace, 

3) As coke ash increases, the physical qualities of 
coke usually decrease, resulting in increased 
losses of coke breeze. 

4) Some blast furnace operators think that, if the 
coke ash increases 1 pct, iron production will 
decrease from 2 to 3 pet. 


Sulfur 
1) As sulfur increases, slag volumes usually in- 
crease, reducing capacity. 
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2) As sulfur increases, more coke is consumed. 

3) Furnace control is more difficult when the sul- 
fur is increased, and irregular operation 
usually results. 


A blast furnace superintendent is interested in 
both the physical and chemical characteristics of the 
coke used. However, his major interest must be in the 
cost per ton of effective carbon in the coke delivered. 
Effective carbon is defined as the amount of carbon 
available for ore reduction after allowances have 
been made for the removal of the harmful constitu- 
ents in the coke. The steel industry has established 
that, when utilizing coke in the blast furnace, one 
unit of carbon is necessary to remove one unit of ash 
and three units of carbon are necessary to remove 
one unit of sulfur. 

To illustrate the effect of an increase in ash on 
the value of the coal at the blast furnace, assume 
that there is a second case in which the flotation 
coal would analyze 2 pct higher in ash than that 
shown in the previous illustration. 

Table V shows the dry analyses of the coal, flota- 
tion product, and the two combined, with a 2 pct 
increase in ash in the flotation coal. This table also 
shows a calculated coke analysis, assuming that on a 
theoretical basis no moisture or volatile matter re- 
mains in the coke. The coke yields are based on the 
recovery at 100 pct of the fixed carbon and ash, in- 
cluding sulfur in the coal. 

The realization per ton of dry coal is $10.17 as 
shown in Table III. Since 54.89 pct of this coal is 
effective carbon, the delivered cost per ton of ef- 
fective carbon is $18.53. Based on the cost per ton 
of effective carbon, it is found that the value of the 
combined product with 6.14 pct moisture has de- 
creased from $9.66 in the present product to $9.53 per 
ton, or a loss of $0.13 per ton. 

Table VI shows the return on the $120,000 capital 
expenditure if the flotation product is increased 2 
pet in ash. This return on the investment after 
taxes is $20,815 per year, or approximately a 6-year 
pay-off time. 

In the two cases described in the foregoing tables, 
a method to determine the time needed to pay off 
an investment of $120,000 in froth flotation equip- 
ment has been shown. 

This method has taken into consideration the 
following: increased preparation costs; deprecia- 
tion on the new equipment; increased cost of royalty, 
welfare, association dues, freights, and taxes on the 
filter cake to be shipped; freight rate; income taxes 
on increased profits; and the adjustments in realiza- 
tion because of increased moisture and ash in the 
filter cake shipped. 

In many cases in the industry, justification for 
capital expenditures is based entirely on the re- 
duction in direct mine costs. Many of the factors 
mentioned in the previous demonstrations are not 
taken into consideration. 

In the arbitrary case presented in Tables I, II, III, 
and IV, the total mine cost has been reduced $0.17 
per ton. On 3143 tons per day, an annual benefit in 
a 200-day year would be $106,862. This would mean 
a pay-off time on a $120,000 expenditure of about 
13 months. Taking all factors into consideration, 
Table IV shows a 4% year pay-off time is necessary 
and, if the product is 2 pct higher in ash, Table VI 
shows an approximate 6 year pay-off time. 

The following tabulation* indicates what mining 


* Based on a survey by McGraw-Hill, Department of Economics. 


Table V 


Coal Analysis 
Moisture, pct 

Ash, pct 

Volatile matter, pct 
Fixed Carbon, pct 


fa 


88/838 


~8 


Sulfur, pet 
Coke Analysis 


23 | oo8 


move ash and sulfur, 


pet 

Effective carbon per ton 
of coke, pct 

Effective carbon per ton 
of coal, pet 

Realization per ton coal 


delivered $9.66 $10.17 —- $9.53 
Delivered cost per ton 
of effective carbon — $18.53 — $18.53 _ 


* Calculated by formula developed by Lowry, H. H., 
Trans., vol. 149, 297-330 (1942). 


Tons shipped daily 
Realization per ton 

Total delivered cost per ton 

Profit per ton 

Profit per day 

Annual profit (200 days) 

Increased annual profit before taxes 
Increased annual profit after taxes 
Annual depreciation 

Annual return on investment 
Required pay-off time (years) 


companies think about the required pay-off periods 

for new equipment in the coal industry. 
2 Years or Less 

3 Years or Less 35% 

5 Years or Less 65% 

10 Years or Less 95% 


This survey indicates that 65 pct of the companies 
operating in the industry require a 5 year or less 
pay-off time. Since the $120,000 expenditure in the 
froth flotation installation previously illustrated 
had a pay-off time of 4% years, it has a 65 pct 
chance of being installed, since 35 pct of the com- 
panies do not think this return time justifies the 
expenditure. If the ash would increase 2.0 pct in the 
concentrate, this installation would have a 35 pct 
chance of being installed because of the 6 year pay- 
off time, and 65 pct of the companies would think 
froth flotation would not be justified. 

It is thought that, in virtually every case, froth 
flotation has economic advantages to offer the coal 
operator. Each coal company, because of its indi- 
vidual position, requires different pay-off times on 
investments. Hence, it is incumbent upon each opera- 
tor to decide whether a 2, 4, 6, or 10-year pay-off 
time is necessary to justify the capital invested. 


20% 
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Present Fletation Combined 
Product Preduct Product 
As 
Ree’d. Dry Kee’'d. Dry Ree'd. Dry 
me 59.72 60.95 
1 100.00 100.00 
3 
Fixed Carbon, pct 89.51 — 92.32 
Ash, pct — 9.65 6.84 
Sulfur, pet _ 0.84 
a 100.00 100.00 
' Yield 66.72 66.02 
: Carbon needed to re- 
move sulfur, pct 2.52 2.52 2.52 
Carbon needed to re- j 
move ash, pct 6.74 9.65 6.84 
Carbon needed to re- 
926 — 12.17 -- 9.36 
83.16 77.34 — 682.96 
$10.15 
$18.53 
Table VI 
‘ Present Combined ‘ 
ah 3,000 3,143 
$9.66 $9.53 
$9.46 $9.29 
$0.20 $0.24 
$600.00 $754.32 
$120,000.00 $150,864.00 
$14,815.00 
$6,000.00 
$20.815.00 
5.8 


GOUVERNEUR TALC CO.’S 


DRY BLENDING METHOD 


n order to meet the ever-increasing demand by 
| Pecsncnin. for uniformity of ground talc, a new 
method of blending its finished product has been 
developed by Gouverneur Tale Company, Inc., at 
its plant near Gouverneur, N. Y. The method has 
been in use for a sufficient length of time to be now 
judged a success. 

The Gouverneur district is the leading tale pro- 
ducing area of the world, inasmuch as more ton- 
nage is produced there than from any other state 
in the U.S. or, so far as is known, from any other 
locality in the world. Almost all of the output goes 
into industrial uses, with ceramics and paint being 
the principal consuming industries. The physical 
and chemical specifications imposed by these indus- 
tries are stringent and the trend, as in most indus- 
tries, is toward ever increasing severity. The blend- 
ing method described herein has aided Gouverneur 
Tale to keep up with this trend. 

The ores of the Gouverneur district are generally 
of the tremolitic tale variety and are mined by un- 
derground methods. Gouverneur Talc’s mine has 
been developed to a depth of 700 ft with three main 
haulage levels at 300, 500, and 700 ft. Five different 
grades of ore are mined by open stope methods. 

Since the consuming industries require the talc in 
its dry state, the ore coming from the mine is dry- 
ground by either of two methods: 


In a pebble mill circuit, which includes three 120 x 
66-in. mills with mechanical air separators. The 
grades produced by this circuit are used principally 
by the ceramic industry and to some extent by the 
paint industry. 


In a fluid energy circuit, which includes fourteen mills. 
The principal grade produced by this circuit has an 
average particle size of about five microns and is 
used almost exclusively by the paint industry. 


Following grinding, the finished grades are 
pumped in the dry state to thirteen finished product 
bulk storage silos, with capacities ranging between 
90 tons and 1500 tons each. The material is re- 
claimed from these silos as needed and pumped to 
bulk hopper cars or to the bagging plant where it 
is packed in 50-lb, multiwall paper bags for rail 
shipment. 


DESIGN OF NEW BLENDING FACILITIES 

The old method of filling the finished product 
silos and reclaiming from them did not bring about 
much blending of the stored material. It also per- 
mitted a certain amount of segregation to take 
place in the silos, with the result that there was not 


R. S. McCLELLAN, Member AIME, is Vice President of Gouver- 
neur Tale Co. Inc., Gouverneur, N. Y. 
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FOR FINELY GROUND MATERIALS 


Diagrammatic drawing of the new talc blending facilities. 


by ROBERT S. McCLELLAN 


as much uniformity in quality from carload to car- 
load as the company desired, even though all car- 
loads were within customer specifications. 

The former method of filling the silos consisted 
simply of pumping the material through 4-in. and 
5-in. pipelines to the top of the silos where it was 
discharged into them from the center of the roof. It 
was learned by experience that some segregation 
of material took place because of the tendency of the 
extreme fines to travel further down the cone under 
the discharge point than the coarser material. It was 
also found that as the material was reclaimed 
through the single conical bottom of these silos, very 
little mixing of the material in the silo occurred. 

The first step taken to overcome these difficulties 
consisted of an experiment to determine whether 
ground material could be pumped into the bottom 
of a silo, instead of into the top in the conventional 
way. Because of the fluidity of the material result- 
ing from the air entrained during the pumping 
operation, it was believed that this might work. 
Experiments proved that it would, and it was found 
that a considerable amount of mixing took place 
during the filling operation and segregation of 
material was eliminated. The mixing takes place 
because of the fact that as the fluidized tale enters 
the bottom of the silo, a zone of material, ten feet or 
more in diameter and extending the full depth of 
the bed of the material in the silo, becomes fluidized 
and the incoming material thus mixes continuously 
with the material already in the silo. 


1500 TON SILO 1500 TON SILO 
VENT 
DIVERTING VALVE 
CONVEYING LINE 
FROM MILLS TO SILOS 
/ 12X24 ROTARY VALVE 
AIRSLIDE | = CONVEYING LINE 
CONVEYOR / TO PACK HOUSE 
AERATED 
AIRSLIDE PUMP MATERIAL \ 
FLOW GATE TRAP 
\ 
AIR MOTOR \ 
OPERATED \ 
FLOW GATE \ 
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View of the plant and storage silos of the Gouverneur Talc Co., as seen from the top of the mine headframe. 


This fluidized channel, which extends from the 
bottom inlet to the top of the material, does not re- 
main fixed. Following the path of least resistance, 
it moves from place to place so that the new mate- 
rial mixes with a substantial proportion of the 
contents of the silo. A definite increase in uniform- 
ity of shipments resulted from this step. Another 
beneficial effect is that when material is entering 
the silo through the bottom, withdrawal from the 
silo is more uniform and easier to control because of 
the fluidizing effect of the inlet stream. Inasmuch 
as this experiment was successful, steps were taken 
to change over the filling arrangements of other 
existing silos. This has been done with results that 
are equally as good. 

At about this time, the need for additional stor- 
age of the finished product became apparent, and it 
was decided to build two new silos, each measuring 40 
ft in diameter and 77 ft high. In the design of these 
silos, a further step was taken to assure uniformity 
of the tale product by providing multiple withdrawal 
points in the bottom of the silos so that the material 
could be withdrawn from all points simultaneously 
and blended together. It was believed that this de- 
sign, plus the bottom-filling feature, would result in 
a degree of uniformity hitherto unobtainable. 

The silos were built of reinforced concrete with 
walls 15 in. thick and with flat floors 20 ft above 
ground level, (As a matter of interest, the silo walls 
were completed in five working days, using a 
Swedish slip-form process.) Four 60° conical steel 
hoppers were provided in the floor of each silo; the 
cones are 12 ft high with 15-ft diam. Each cone 
discharges by gravity into a fluidizing conveyor. 


The fluidizing conveyors converge so that by the 
time the material reaches the pump which delivers 
it to the packhouse, thorough blending has taken 
place. The system has a capacity of 50 tph. 

Since the same grade of material is stored in both 
silos, the material can be reclaimed from eight 
points at once, and good mixing is inevitable. Glass 
windows in the sides of the fluidizing conveyors per- 
mit regulation of gates controlling the flow of mate- 
rial from each cone so that approximately equal 
amounts are drawn from each one. 

Material from the mills is pumped into the silos 
through pipelines terminating near the tops of two 
of the cones in each silo, with provision made so 
that it can be pumped later into all four cones if 
necessary. Present practice is to pump into one cone 
for eight hours and then switch to the other cone 
located directly opposite the first. 

The reclaiming conveyors are controlled by bin 
level indicators in the bin above the bag-filling 
equipment. This bin level indicator controls the 
starting and stopping of blowers supplying air to the 
fluidizing conveyors and also controls the pump 
which delivers material to the packhouse bin. 

The operation of the entire system has come fully 
up to expectations in the 15 months since the silos 
were completed, with quality variations from car- 
load to carload being in a much narrower range 
than ever before realized. While the advantages 
from the standpoint of customer acceptance are 
obvious, there is another big advantage in that this 
system permits much more flexibility in planning 
mine production at Gouverneur than was formerly 
the case. 
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The long haul begins when a drag- 
line dumps the phosphate matrix into 
a prepared oa High pressure hy- 
draulic guns then drift the slurry 
through a grizzly where a suction lift 
pump picks up the slurry and pipes it 
to the recovery plant for processing. 


he phosphate pebble-bearing matrix in the Florida 
Phosphate Pebble Field has physical properties 
which make it readily adaptable to hydraulic trans- 
portation methods employing solids-handling pumps 
and pipelines. The abundance of water available, a 
practically flat terrain, low costs per ton-mile, and 
beneficiation of the matrix by agitation while being 
pumped have contributed to the popular choice of 
hydraulic transportation. 

Phosphate pebble mining in Florida, begun in the 
1860’s, first used high pressure water and solids- 
handling pumps for overburden removal about 
1900. Removal of the average 25 ft of overburden 
was followed by hydraulic mining of the matrix, 
with 6-in. and 8-in. pumps handling 50 to 100 cu 
yds per hour being moved along the floor of the pit 
as they were advanced toward the face being 
undercu* and slurried by hydraulic guns. 

In the 1920’s draglines were introduced to strip 
overburden and, about 1935, began to be employed 
also to dig the matrix; with this operation the ma- 
trix was dumped in a sump at ground level, where 
it was slurried and pumped to the recovery plant. 


H. B. HARDY, Member AIME, is Sales Engineer, Georgia Iron 
Works, Bartow, Fla. E. A. CANARIIS, Member AIME, is Chairman 
of the Board, S. A. Canariis Corp., Tampa, Fila. 
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HYDRAULIC TRANSPORTATION 
OF FLORIDA PHOSPHATE MATRIX 


INTRODUCTION 


by 


HARVEY B. HARDY and SVEND A. CANARIIS 


Demand for more production and availablity of 
heavier equipment to move larger pumps had 
caused a gradual increase to 12-in. pumps and 14- 
in. pipe through the early 1940’s and, by 1950, to 
14-in. or 16-in. pumps and 16-in. pipe. The largest 
pipe being used today in matrix pumping service 
is 20-in. I.D. Pipeline length has increased to more 
than five miles in some cases, since it has proven 
more economical to transport the matrix over such 
distances than to construct new recovery plants 
closer to the mine location. 

The composition of the matrix varies widely in 
percentages of pebble, flotation feed, slimes (every- 
thing finer than 150 mesh), and silica tailings and 
in the character of these components. Thus the 
mining cost and pumping costs vary widely. In 
general, to produce one ton of shipping grade rock 
it is necessary to remove 6 to 8 tons of overburden, 
pump three tons of matrix to the recovery plant, 
and to dispose of two tons of sand tailings and clay 
slimes as waste. 

The character of the matrix affects the density 
of the slurry that can be supplied to the pump at 
the sump or “pit” and also the friction loss that 
must be overcome in the pipeline. It is found that - 
the percent solids by weight of matrix in the usual 


| 
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slurry may range from 25 to 45 pct. Using a specific 
gravity of 2.7 for dry rock and 1.282 for the slurry 
(35 pct solids by weight), 8000 gpm of slurry would 
carry about 700 cu yd per hour of matrix as mixed. 
This amounts to 778 ltph of dry matrix for a 
typical condition where matrix as mined contains 
20 pct moisture by weight and weighs 120 lb per 
cu ft as mined. 

Allowing a TDH per pump of 150 ft and using a 
friction loss of 30 ft per 1000 ft of 16-in. I.D. pipe 
(Williams and Hazen C=130), the pit pump and 
relay stations operating from sumps could handle 
4300 ft of pipe, while series connected booster or 
“lift” pumps could handle 5000 ft. With a pump 
efficiency of 70 pct, 555 bhp would be required per 
unit. Thus a system utilizing a pit pump and two 
booster pumps would require 1665 bhp to pump 
through 14,300 ft of pipe, (assuming no static head), 
and for continuous pumping at an average slurry 
density of 1.282, there would be a requirement of 
.67 Kw-hr per ton-mile, (using a motor efficiency 
overall of 85 pct). This example illustrates one of 
many possible situations involving different slurry 
densities, pipe friction losses, static head changes, 
and production requirements. 

The following three sections of this article will 
point out differences in mining and pumping opera- 
tions by three different companies engaged in phos- 
phate mining. Obviously the different methods of 
control will result in different operating costs and 
maintenance costs, making an average cost figure 


difficult to find. In general, the cost of maintenance 
of the pumping units averages $1.50 per hour and 
the cost of replacing pipe after 6,000,000 tons of 
matrix have been pumped averages $.0077 per ton- 
mile. Operators for the pumping and gunning opera- 
tions will average $.0068 per ton-mile. Supplying 
the gun water at the pit to be used in making up the 
slurry at 150-200 psi is another direct cost of hy- 
draulic transportation of the matrix. This requires 
approximately 1 bhp per long ton of matrix. 

The table below summarizes some direct costs 
per ton-mile based on the situation described 
above, where three pumps are used in a pipeline 
2.81 miles long: 


1) Pumping cost, at 1.1¢ per kw-hr 

2) Pumping cost, hydraulic gun water 

3) Cost of hourly employees, operators 

4) Cost of pipe line replacement 

5) Cost of pumping unit maintenance 
at $1.50 per hour per unit 

6) Interest on investment 


$0.0074 
.0034 
.0068 
0077 


.0023 
.0020 


No costs of electrical transmission or of obtaining 
“rights-of-way” for pipelines or electrical line are 
included, nor are overhead costs such as insurance 
and supervision. 

With improvements in pipeline operation and 
lowering of maintenance and labor costs expected 
with increased use of automation, the future will 
probably find pipelines becoming longer and capa- 
cities g>eater. 


HYDRAULIC TRANSPORTATION AT 
ACHAN AND NORALYN MINES 


by 


MATTHEW T. SMITH 


During the decade beginning 1940, International 
Minerals & Chemical Corp. used 12-in. pumps and 
14-in. LD. pipelines in their mining operations. Be- 
ginning about 1950, the production demands in- 
creased sharply, and the size of pumping equipment 
also increased until the 16x48 %-in. pump now in 
use was developed. These pumps are capable of 
handling in excess of 15,000 gpm of slurry, thereby 
transporting 2000 cu yd of matrix per hour. 

During recent years, considerable attention has 
been directed toward increasing the life of wearing 
parts of solids-handling pumps. This has included 
investigations of various alloys to increase hardness 
for better withstanding wear, and also the testing 
of various rubber compounds and plastic materials 
for possible application as liners inside metal pipe 
or pump casings to resist abrasion. 


M. T. SMITH, Member AIME, is Chief Engineer—Mining and 
Metallurgy, International Minerals & Chemical Corp., Bartow, Fla. 
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Enlarged section of pipe (left photo) is the electromagnetic flowmeter which measures gpm flow of slurry in pipe- 
line and transmits this information to a recording meter. A density cell, fastened to a spool directly beneath the flow- 
meter, measures density of the slurry, and this information is also transmitted to a recording meter. Cabinet (right 


photo) houses electronic computing and integrating devices which combine the data from the flowmeter and the 
density cell and compute the “dry long tons per hour” being transported. 


The efficiency of pumping systems and their com- 
ponent parts also receive very close attention. One 
of the devices used to provide continuous data on 
pumping performance is shown in the accompany- 
ing photograph. This device utilizes a flow-meter 
to determine gallons per minute being pumped, a 
density meter to determine the percent solids, and 
integrator to convert this information into dry tons 
per hour being transported by the system. 

International Minerals & Chemicals Corp. cur- 
rently operates two mines in the Florida pebble 
phosphate field: the Achan mine located four miles 
south of Mulberry, Fla., and the Noralyn mine lo- 
cated four miles south of Bartow, Fla. 

The deposits mined at the two locations differ 
considerably. At Achan, the major portion of the 
phosphate rock produced is plus 16 mesh material, 
with a smaller tonnage of minus 16 to plus 42 mesh 
material being recovered in a Humphrey Spiral 
plant. Noralyn production is mainly a flotation and 
spiral concentrate ranging in size from minus 16 to 
plus 150 mesh. The amount of plus 16 mesh rock 
produced varies over a wide range, at times account- 
ing for as much as 35 pct of total production and at 
other times being almost nil. The Achan matrix 
contains approximately 30 pct slimes, mainly pres- 
ent as a stiff clay. The Noralyn matrix has an aver- 
age slime content of 23 pct. The clays in the Nora- 
lyn matrix are usually quite soft throughout the 
depth of the deposit, although, locally, bands of stiff 
clay are present. The amount of slimes present and 
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their stiffness are important since they can seriously 
affect mining rates, beneficiation process, and waste 
disposal requirements. 

In order to expose the phosphate-bearing matrix 
for mining, a 15 to 25 ft depth of overburden is 
stripped by large draglines, utilizing buckets up to 
30 cu yd in capacity, and with digging and dumping 
ranges exceeding 200 ft. Several stripping practices 
are in effect. Where mining ratios are most favor- 
able, a single machine may strip overburden and 
mine matrix, alternating between the two for short 
periods of time. Where mining ratios are less favor- 
able, a portion of the cut width is stripped to matrix 
with the remaining width being stripped simultane- 
ously during matrix mining; or a portion of the over- 
burden depth is removed for the full width of the 
cut. This latter method requires placing the dragline 
on a bench below ground level in order to remove 
the remaining overburden and mine the matrix. In 
all instances, the overburden is cast into adjoining 
mined-out pits. The width of cut mined varies from 
200 to 350 ft, with 250 ft being the most commonly 
used dimension. 

The matrix is always mined with draglines, being 
dug from the exposed bank after stripping, and 
dumped into a prepared sump or well. The well 
or sump into which the draglines dump, and from 
which the pit pump picks up the slurry, together 
with its related equipment, is laid out with con- 
siderable care. The well itself consists of two parts: 
the portion from which the pump suction draws the 


‘ 


slurry, including the location of trap or grizzly, and 
the larger area or apron where the dragline empties 
its load. 

The deep part of the well from which the pump 
suction draws the slurry is 8 ft deep, 14 ft wide, 
and about 20 ft long. A portable, 8x14 ft, steel 
grizzly is set in front of the pump suction pipe, 
with the forward edge even and in line with the 
rear edge of the flared portion of the well. Metal 
wingwalls about 8 ft high and 12 ft long are joined 
to the front corners of the grizzly and extend along 
the bank which makes up the back portion of the 
flared part of the well. These wingwalls prevent the 
washing away of the bank at the ends of the grizzly. 
The grizzly bars are usually placed on 8-in. centers 
but this spacing is varied, depending on the type of 
material being mined. Low sides several feet high 
extending across the ends and back of the grizzly 
prevent oversize material from getting into the suc- 
tion well. The grizzly itself is located about five 
feet above the well bottom on a rack, so built as not 
to obstruct the flow of material through the grizzly. 

All matrix is drifted onto this grizzly and must 
pass through it to get to the pump suction. A water 
gun is placed in a position where its stream can 
beat directly on the grizzly to assist in breaking 
up mud balls. Rocks or roots can be swept off with 
a gun or removed by hand. The standard pit setup 
utilizes three guns. The usual practice is to mount 
all three guns on a sled approximately 20 ft long. 
The sled carries a hydraulic water manifold from 
which the guns and gun controls are fed. The mani- 
fold is bolted directly to the end of the hydraulic 
pipeline and eliminates the need for three-way dis- 
tributors, ball joints, and individual gun lines. Hy- 
draulic controls are used with individual valves for 
horizontal or vertical motion. Gun tip sizes are 
changed to meet matrix conditions and the amount 
of water needed, as well as to vary the pressure as 
required. Hydraulic water is normally water which 
has been used at the plant, clarified in settling ponds, 
and recirculated for further use. The amount used 
ranges from 5000 to 8000 gpm, depending on the 
type and volume of matrix being handled. Pressures 
at the gun tips can be varied from 100 to 350 psi. 
Hydraulic pipelines have 24-in. ID with %-in. mild 
steel sidewall and 250-lb flanged connections. This 
size pipe gives a pressure loss of less than 2 psi per 
1000 ft of pipe when supplying 8000 gpm of hy- 
draulic water. 

The hydraulic water pumping system consists of 
a 16x14-in. single stage pump, rated at 8000 gpm 
at 200 ft of head, which picks up the water from a 
reservoir and discharges it into the mine hydraulic 
line. Sufficient booster pumps in the line give the 
required pressure and volume at the mine. 


HYDRAULIC PUMP SYSTEM 


Crews: A mine crew consists of one Hydraulic 
Operator who is in charge of pit operations, and 
three helpers who operate the guns, tend the pit 
pump, keep the grizzly clear of debris such as large 
rocks, roots, etc., and perform other necessary 
duties. A fourth man services the lift pumps and 
hydraulic water pumps in regard to packing ad- 
justment, lubrication, and minor maintenance such 
as tightening bolts, etc. 

Pumps: The first hydraulic pump is operated by 
remote control from the pit. A small vertical prim- 
ing pump which discharges into the pump suction 


automatically starts when the hydraulic pump shuts 
down, thus assuring a full prime on the pump at 
all times. The booster pumps are operated with 
pressure switches placed upstream in the hydraulic 
line. They are set to start the pumps at 50-lb pres- 
sure and stop them at 20-lb pressure. A recording 
meter in the hydraulic line gives a daily record of 
the amount of water used. This figure is used mainly 
as a check on the percentage of solids being pumped 
from the pit. 

The pit pumps now in use are 16x48%-in, dredge 
pumps, equipped with 42-in. impellers. They are 
driven by 600-hp wound rotor motors with variable 
speed control effected through the use of grids and 
contactors, and controlled remotely by a member 
of the crew in the gun control house. Pump suction 
pipes are 24-in. ID. with a 48x24-in. bell on the 
submerged end which is used to reduce entrance 
head losses. The suction is raised or lowered by an 
electric winch mounted on the pit car. Priming 
water is introduced through a 4-in. pipe which dis- 
charges into the impeller eye. The pump is run at 
low speed with the priming water turned on, and in 
a few minutes a prime is effected. This arrangement 
eliminates the need for a flap valve and is a very 
satisfactory method of pump priming. 

The lift pumps used are also 16x48%-in. dredge 
pumps, normally operated with 42-in. impellers. The 
first lift pump is located within 1500 ft of the 
pump, and the other lift pumps are set about 2500 
ft apart. These distances are subject to change, 
based on the terrain crossed by the pipelines if 
there are sufficient differences in elevation to affect 
the static head on the pumping system. Basically, 
pump spacing is calculated after three main factors 
are investigated: 


1) Pumping rate required. 
2) Friction loss in pipeline and static head. 
3) Type of matrix to be pumped. 


The pumping rate is based on the amount of matrix 
to be conveyed, and the amount of feed contained 
per cubic yard of matrix. The static head is de- 
termined by surveys, and the friction head is cal- 
culated for the quantity of slurry to be pumped. The 
third factor—the type of matrix—is evaluated by 
personal judgment along with pumping data col- 
lected while pumping similar types of matrix. 

Pipelines: The length of pipelines has varied con- 
siderably during the past year—ranging from 4000 
to 25,000 ft in length. The size of pipe used is a 
function of the velocity believed necessary to be 
maintained. At present, 18-in. I.D. pipe with a %-in. 
sidewall thickness of special steel is being used. 
Pipeline velocities from the standpoint of economics 
should be held as low as practical. For most plan- 
ning, the minimum velocities used are 12 ft per sec 
for fine-grained matrix, and 15 ft per sec for coarse- 
grained matrix. The percent solids in the slurry 
undoubtedly has an important bearing on determin- 
ing critical velocities—a more dense slurry having 
a tendency to keep particles in suspension and pre- 
vent settling out and choking in the pipeline. An 
attempt to pump at a minimum of 40 pct solids is 
common practice. 


REMOTE CONTROL VS. AUTOMATIC 
CONTROL OF PUMPS 


Remote Control: The pit and lift pumps are oper- 
ated by remote control from the pit which is ac- 
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A typical lift pump installation of International Mineral & Chemical Corp.'s phosphate operation in Florida. The 
house containing the speed control equipment, which is operated by remote control from the pit, can be seen in the 
background. A 24-in. pipeline carrying high-pressure water to the pit is located immediately behind the pump, and 
a 2%-in. tap to draw off clear water for sealing the lift pump is shown at the right. In center and left foreground are 
flexible couplings employed to protect the pump from movement of the pipeline due to changes in the temperature. 


tuated by a pushbutton on a portable panel. When 
the operator depresses the pushbutton, the pit pump 
is started. If the pushbutton is depressed again, the 
pit pump’s speed is increased and, if it is held in 
a depressed position, the pit pump speed keeps in- 
creasing until full speed is reached. In like manner, 
after the pit pump is running full speed, the near- 
est lift pump can be brought to full speed, or any 
desired intermediate speed. This effect is trans- 
mitted from lift pump to lift pump down the pipe 
line. As each lift pump reaches full speed, the 
switching becomes effective on the next pump down 
the line. To slow down or shut down the system, 
a second pushbutton can be actuated which re- 
verses the above process. All pumps can be op- 
erated at any one of five speeds. 

Automatic Control: Automatic control of lift 
pump speeds has also been used successfully. The 
automatic control utilizes a mercoid pressure switch 
with diaphragm sensor, known in the trade as an 
on-and-off control with a pre-set dead band. This 
is a pressure switch with a single-pole double-throw 
switch, with a dead band in the center. With the 
usual setting, an increasing pressure of 40 lb will 
start the pump and will continue to increase the 
speed of the pump until either the pressure drops 


278—MINING ENGINEERING, MARCH 1961 


below 40 lb or the pump reaches full speed. When 
the pressure drops below 40 lb, a constant speed is 
maintained until the pressure reaches 40 lb again 
or drops to 20 lb. If the pressure drops to 20 lb, the 
other switch is made and the pump starts slowing 
down, and will continue to slow down until it stops 
or the pressure levels off to about 20 lb. 

Advantages and Disadvantages of the Two Sys- 
tems: The remote control system allows the operator 
positive control of the pumping system, and provides 
a positive means of regulating pump speeds. The prin- 
cipal disadvantage is that the system does not allow 
the load to be distributed among all the pumps in 
the system. With the exception of one pump, all 
pumps are either running at full speed or are shut 
down. When pumping at less than full system ca- 
pacity and several pumps near the discharge end of 
the line are shut down, high pressures can be built 
up locally in the system. The remote control system 
has a distinct advantage in lower power consump- 
tion per ton-mile. 

The automatic control of lift pump speeds allows 
the load to be more nearly equally distributed 
among all the pumps in the system. When the sys- 
tem is running at less than full capacity, it will 
adjust itself to where all pumps are running at less 
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than full speed. This state of equilibrium will be 
reached and maintained without long periods of 
“hunting” with its resulting opening and closing of 
contactors or rotation of drum controllers. 

The main disadvantage encountered was the mal- 
function of the devices which governed pump speed 
changes. As refinements are made in the operation 
of these devices, the automatic control of lift pumps 
will be more successful. 

Water hammer and pressure transients have con- 
tributed to pumping difficulties at both the Noralyn 
and Achan mines. A number of protective devices 
to eliminate or minimize pump and pipeline break- 
age from these sources have been developed and 
used; among them have been open stand-pipes, 
pressure relief valves, a desurging device developed 
by company employee, diaphragms calculated to 


American Cyanamid Co. is currently pumping 
phosphate matrix from its Sydney mine over dis- 
tances that sometimes exceed five miles. At this 
operation, matrix is mined with draglines and 
dumped into a prepared well. A portable bar grizzly 
is placed in the well between the pump sucticn and 
dragline dumping area, and whenever possible, 
matrix is drifted through the grizzly to the pump 
suction, 

Clays in the matrix are usually very stiff, and in 
order to pump the desired yardage, it is sometimes 
necessary to “mine over the grizzly”—that is, dump- 
ing the matrix directly into the well. This is done 
at the calculated risk of possibly overloading or 
plugging the pipeline causing pump or pipeline 
failure, or overloading the process plant with over- 
sized material. In addition to those risks, mining 
over the grizzly causes irregular pumping and thus 
is done only when absolutely necessary. 

In an effort to pump through the grizzly and to 
increase pumping yardage, present plans call for 
spacing the bars on the grizzly on 1l-in. centers 
instead of present 8-in. centers and to install 18-in. 
pump suctions to replace existing 16-in. models. 

The average pumping rate is 7600 gpm at 35 pct 
solids or 600 to 625 cu yd of matrix per hour. Mini- 
mum liquid velocity which will maintain the matrix 
in motion in the pipeline is 11.9 fps. Solid materials 
up to 8 in. in size tend to settle in the bottom of the 
pipe so that the volumetric velocity is somewhat 
less than the liquid velocity. 

When liquid velocity is less than 11.9 fps, the 
pipeline begins to plug slowly; on the other hand, 
velocities greater than the minimum velocity in- 
crease friction loss, pipe wear, and power con- 
sumption. It is, therefore, a matter of economy to 
operate at, or just above minimum velocity. Six- 
teen-inch LD. pipe with %-in. wall thickness is 
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HYDRAULIC TRANSPORTATION AT SYDNEY MINE 


rupture at pre-determined pressures, air chambers, 
vacuum breakers which eliminate negative pres- 
sures on the suction side of pumps, and a number of 
different piping schemes on the suction and dis- 
charge sides of pumps. It is extremely difficult to 
accurately evaluate protective devices, and widely 
varying opinions are reached as to the relative mer- 
its of various schemes. The most popular protective 
device has been the construction of very heavy ped- 
estals on the suction and discharge side of the 
pumps to prevent pipeline movement from being 
transmitted to the pump, shaft and bearing assem- 
blies, or pump bases. On all pump installations, flex- 
ible couplings are installed on the suction and dis- 
charge sides to reduce the stresses which could be 
placed on the pumps by pipeline misalignment or 
movement due to temperature changes. 


by U. K. CUSTRED 


Booster pump installations at the Sydney operation have 
an inspection plate (shown to left of impeller) which 
facilitates inspection and removal of material from im- 
peller. In the background, a tractor turns a 400-ft. 
section of pipeline 120°—an operation done each time 
2% million cu yd of matrix has been pumped through it. 


used in 50-ft lengths with 150-pound flanged con- 
nections, The average life of pipe used for transport- 
ing matrix is in excess of 8 million cu yd, but when 
removed from the matrix line, this pipe is reused 
in hydraulic lines. 


MARCH 1961, MINING ENGINEERING—279 


4 — 
; . 
é 


The “hump” in the pipeline prevents drainage of the 
pipeline when pumping downhill. An air relief valve at 
top of hump prevents siphoning action from occurring. 


Slimes (minus 150 mesh) content of the matrix 
as mined averages 30 to 35 pct. The non-viscous 
high slimes content reduces pipe friction but does 
not prevent settling or stratification of the material 
in the pipeline. 

The usual practice for freeing a plugged pipe- 
line is to introduce clear water into the pumping 
system and attempt to wash out the plug. If this 
method fails, a more expensive and laborious 
alternative is to shut down the pumping network, 
sound the pipeline to determine where the plugging 
occurred, remove this section of pipe and install a 
new one. Under optimum conditions this method 
involves the loss of a minimum of four hours of 
mining time. It is interesting to note that pipeline 
plugging can occur even when exercising all pos- 
sible precautions in pumping matrix through the 
grizzly. 

Pumps are spaced at 3500-ft intervals along the 
matrix pipeline, These are 16x40 % in. centrifugal 
pumps with three vane impellers ranging from 34- 
in. to 39-in. diam. Power is provided by direct drive 
800 hp wound rotor motors, 4160-v a-c, with five- 
speed control. Maximum speed is 600 rpm. The in- 
stalled horsepower is 1 hp per 4.4 ft of pipeline, and 
average power consumption is 1.5 kw per cu yd- 
mile of material pumped. 

The booster pump motors, operated by inter- 
locked remote control, requires the relay pump 
located at one of two relay stations along the pipe- 
line to be operating at full speed before the near- 
est booster pump can be put into operation. Simi- 
larly, this effect is transmitted from booster pump 
to booster pump down the pipeline. To slow down 
or shut down the system the procedure is reversed 
—that is, the booster pump farthest from the relay 
station must be slowed down first. Should the speed 
of a pump be reduced below full speed, the suc- 
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ceeding pumps would stop automatically. Delay 
timing devices are employed on the pump motor 
controls to assure full load to the pumps before 
they are put into operation. 

A unique feature of Cyanamid’s pumping opera- 
tions is that at the intake of each booster pump is 
an inspection plate used for periodic inspection of 
the interior pump parts, or for the removal of large 
pieces of material lodged in the pump impeller. 
This feature reduces inspection time and clean-out 
time by 50 pct. 

RELAY STATIONS 

Mine pumping operations at Cyanamid’s property 
differs from other operations in the Florida phos- 
phate field in that two relay stations are employed 
as intermediate points in the 5-mile pumping sys- 
tem. At these relay points the matrix slurry is dis- 
charged into a sump and then picked up by a suc- 
tion lift pump and conveyed to the recovery plant 
for processing. 

A relay well is approximately 30 ft in diameter 
and 6 to 8 ft deep. The bottom of the well is sloped 
to allow the material to be drifted to the suction 
pump. The side of the well nearest the pump is 
reinforced with wood to prevent washing away of 
the side and to prevent disturbance of pump foun- 
dation. The suction can be raised or lowered by an 
electric winch which is mounted on the pump car. 

There are five reasons why relay stations are 
preferred in conjunction with pumping operations: 


1) The wells provide storage facilities through 
which irregular pumping or surges from the pit can be 
leveled out to the process plant. 

2) Two or more booster pumps are operated by inter- 
locked remote control from each relay station. Instru- 
ments at the relay stations indicate the booster pumps’ 
performance, thus permitting constant observation and 
control of the entire pumping network with a minimum 
of capital outlay and operating personnel. 

3) With liquid velocity greater than volumetric 
velocity, relay stations provide equilibrium points for 
the slurry to be composited or reconstructed. This re- 
duces possible pipeline plugging. 
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Relay stations provide equilibrium points for slurry to 
be reconstructed and assists in a out surges from 
the pit to the process plant. Entrapped air in the pipe is 
released here, and water added to pumping system when 
required. Bell suction head on the lift pump reduces en- 
trance head loss and entrapment of air by the pump. 
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4) Some clays in the matrix are semi-bentonitic and 
swell when mixed with water. Relay stations provide 
a means of adding water when it is needed. 

5) It is not uncommon for air to become entrapped 
in the matrix lines and, if a means for air release is 
not provided, sufficient air pressure can be created to 
burst pipelines or pump shells. Relay stations provide 
air release, thus eliminating potential costly down- 
time for pipeline and pump repair. 


On the other hand, there are two disadvantages 
in using relay stations: 

1) A man is required at each relay station. 

2) Pumping head is lost at each relay station. 


However, it is felt that the advantages far out- 
weigh the disadvantages. 


The land is generally flat or very gently sloping 
and readily lends itself to pumping. However diffi- 
culties are experienced in pumping matrix down- 
hill on grades greater than 2 pct because the liquid 
flows away from the solids, tending to increase 
pipeline plugging. Also the liquid flows away from 
the relay pumps and causes the pumps to lose their 
prime. 

When pumping downhill at grades greater than 
2 pet, it is necessary to install humps with air re- 
lief valves at the top to prevent siphoning action 
or drainage of pipelines. One hump on the discharge 
side of each relay pump is sufficient to relieve this 
siphoning action. Neither moderate uphill grades nor 
vertical pumping creates any additional pumping 
problems. 


HYDRAULIC TRANSPORTATION AT TENOROC MINE 


Approximately one year ago, Smith-Douglas Co., 
Inc. began using and improving the constant head 
pumping system in handling phosphate slurry at the 
Tenoroc mine in Lakeland, Fla. Although new to 
the phosphate field, the system is actually very 
simple and, we believe, revolutionary. The follow- 
ing information is offered in explanation of the sys- 
tem, the pumping units in the system, and some ad- 
vantages observed through the use of the system. 

In the present system, employed by Smith-Doug- 
las Co., one pit pump and three constant-head pump- 
ing units transport the slurry at an average pumping 
rate of 7500 gpm at 35 pct solids with a slime con- 
tent of 33-35 pct (minus 150 mesh material is classi- 
fied as slimes) with a minimum velocity in the pipe- 
line of 12 to 14 fps approximately 16,000 ft. Each 
pumping unit consists of 10 ft diam by 20 ft high, 
open top, vertically mounted tank; a power car; and 
a pump car. Pumps used are 16x39%4-in. centrif- 
ugal type, employing 39-in. 3-vane impellers. These 
pumps are driven by 800-hp., 2300 volt a-c, wound 
rotor type 600 rpm variable speed motors. This type 
of motor permits the pump to be directly coupled. The 
most important features of these pumping units are: 


1) The units are very easy to install and main- 
tain. 
2) They are readily adapted to automation. 
3) Greatly reduced pump wear and reduction 
or elimination of pump cavitation. 


The matrix slurry from each pump is delivered 
to the following unit by a 16-in. I. D. pipe line which 
continues through the vertically mounted tank to 
the suction of the receiving pump. An orifice in the 
pipe inside of the tank permits any air in the dis- 
charge from the previous pump to be discharged 
into the tank and not into the pump. This in turn 
reduces pump cavitation. This orifice in the pipe also 
permits the pump to be pressurized and permits any 
surge of material to be expelled into the tank. By 
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by J. L. WESTER 


Pumping station at Tenoroc consists of 20-ft high tank, 
2a car, and power car. Connection of 16-in. slurry 


pipeline is shown at left. Pipe (foreground) handles 
overflow if the pump or electrical system breaks down. 


using slip ring variable speed motors, the pumps are 
direct-coupled and the level of material in the tank 
can be controlled by increasing or decreasing the 
speed of the motor. As the liquid level in the tank 
increases, the float actuates a micro-switch which in 
turn, increases the speed of the motor. Conversely, 
as the level drops, the float deactivates the electrical 
contacts and thereby reduces or stops the rotation of 
the pump. The method of electrical control may be 
whatever the operating company prefers. 

One saving resulting from this system of pumping 
is a 35 pet reduction in horsepower requirements— 
average power requirement is 1 hp per six linear feet 
of pipe. Increased pump efficiency has resulted in 
the pumping of the matrix slurry an equal distance 
with a decrease of about 600 hp. 

An interesting point concerning pit pump suctions 
is that fins or “dogs” are installed to serve two prim- 
ary purposes: 1) eliminate the swirling motion to 
reduce air introduction into the pit pump, and thus 
lessen pump cavitation; and 2) prevent oversize ma- 
terial from entering the pump suction. 
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MEASUREMENT OF ROCK PRESSURE 
WITH A HYDRAULIC CELL 


by LOUIS A. PANEK 


hen rock is subjected to a load it is deformed. 
Ordinarily this is observed in a mine as the dis- 
placement of one point with respect to another— 
the deflection of the roof, which may be observed as 
a convergence between roof and floor; or the ex- 
trusion of material from the rib, which may be 
observed as a decrease of the distance between the 
rib and the post of a timber set. The effect of ex- 
cessive pressure may be a rockburst if the rock is 
strong, or it may be “squeezing” ground if the rock 
is “soft”. Some desirable effects of high stress (high 
in relation to strength) are the caving of roof in a 
longwall mining operation, the caving of ore in 
block caving, and the decrease in mechanical energy 
required to break down the mineral seam in a re- 
treating pillar—robbing operation. 
In any case, whether the observable effect of rock 
load is desirable or undesirable, it is a displace- 
ment, and depends on the following four factors: 


1) The structure—the size and shape of openings, 
pillars, and linings, the geologic bedding and 
jointing. 

2) The mechanical properties of the rock—prin- 
cipally the strength, modulus of elasticity, and 
flow characteristics. 

The load or applied stress—primary sources are 
the weight of superincumbent rock, which in- 
creases with depth, and unrelieved tectonic 
stresses; secondary sources are redistributed 
pressures caused by other nearby openings, es- 
pecially large mined out zones (rock pressure 
depends partly on the rock structure created by 
mining). 

Duration of load, related to the length of time 
the opening is exposed. 


CONTROL OF ROCK DISPLACEMENT 


Rock displacement can be controlled by control 
of these four factors. Consider now the means of 
exercising such control over these factors. 


L. A. PANEK, Member AIME, is Project Coordinator—Rock 
Mechanics, Applied Physics Research Laboratory, US Bureau of 
Mines, College Park, Md. 
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Control of the structural features is obviously 
possible to a great extent, as such control is exer- 
cised largely by choosing the method of mining and 
the methods of natural and artificial support. 

Rock properties vary, even within a particular 
mine, but they are controllable only in the limited 
sense that control may be exercised by choosing 
the beds or zones to be mined so that rocks with 
undesirable properties will not occupy critical posi- 
tions within the rock structure created by mining. 

Rock pressure is the most complex of the four 
factors through which ground control can be 
achieved because it is invisible, difficult to measure, 
and poorly understood. Rock pressure ‘is controllable 
only to the extent that control is exercised on the 
rock structure created by mining. 

Considering openings within a particular mine, 
time of exposure varies, and is readily controllable 
because it is easily measured and easily understood 
—the longer an opening stands, the greater the 
likelihood of failure or excessive convergence. Con- 
trol is exercised by choice of an appropriate se- 
quence of driving openings of different classes, such 
as haulageways and rooms, which are required to 
remain well-supported for different lengths of time 
under different conditions. Again, control is exer- 
cised through the method of mining. 

All controllable factors can be controlled by 
proper design of the mining method. The orienta- 
tion and relative positions of the mine workings 
and the sequence of their excavation are likely to 
be much more important to ground control than is 
the design of artificial support. This implies that 
the major decisions in regard to ground control are 
made, knowingly or not, at the time the mining 
method is chosen. 


WHY MEASURE ROCK PRESSURE 


In addition to restrictions on the several factors, 
control implies the measurement of these factors 
in some sense, whether only qualitatively by visual 
observation, or by actual quantitative determina- 
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tion with a measuring instrument. Rock pressure 
is the most difficult of these factors to measure, 
largely because of the interaction between the 
measuring device and the rock. Nevertheless, the 
quantitative measurement of rock pressure is de- 
sirable for the following reasons. 

Quantitative measurement is superior to “go—no 
go”. Systematic progress in developing improved 
ground control practices depends on effective ex- 
perimentation, It is well known that the greater the 
precision of measurement, the fewer the experi- 
ments required to establish the validity of a par- 
ticular relationship. Evaluation of steps taken to 
control rock pressure is rather difficult when, as is 
generally true today, the evaluation is based largely 
on the occurrence or non-occurrence of excessive 
rock displacement. For example, in a coal mine the 
method of roof support is considered “good” if the 
roof stays up, and “poor” if roof falls are numerous. 
This is a crude form of measurement analogous to 
a “go—no go” gage, which may be adequate to as- 
sess the acceptability of a ground control method, 
but which is of little help in devising an approach 
to a particular ground control problem; informa- 
tion is needed as to the magnitude of the difference 
between the existing rock stress and the critical 
value. Quantitative measurement of rock pressure 
can provide such information. 

Measurement of pressure is preferable to meas- 
urement of displacement. As the control of rock 
displacement depends ultimately on controlling the 
pressure that creates the displacement, knowledge 
of the direction and magnitude of the rock pressure 
is likely to be much more meaningful than knowl- 
edge of the direction and magnitude of the rock 
displacement or deformation. However, because 
dispiacement and deformation are so easy to meas- 
ure, especially qualitatively, there is a general 
tendency of observers in mines to infer the direc- 
tion and magnitude of rock pressure from the ob- 
served direction and magnitude of rock displace- 
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ment. Analysis of stress and strain in two and three 
dimensions reveals that such inferences can easily 
lead to erroneous conclusions. Experience demon- 
strates that in these matters, intuition is an ex- 
tremely poor substitute for adequate grounding in 
the fundamentals of stress analysis. 

Inferences can be made independent of local rock 
properties. As the magnitude of deformation de- 
pends on the mechanical properties of the rock as 
well as on the rock pressure, the variability of rock 
properties tends to obscure the influence of pressure 
on the deformation observed at different locations 
within the mine. For example, in mining by block 
caving, after observing that ground support in 
grizzly drifts is better in an experimental 100x100-ft 
block than in the 200x200-ft blocks worked here- 
tofore, one may (falsely) conclude that ground 
pressure can be reduced by working a smaller 
block, whereas the improvement in conditions ac- 
tually may be due to more favorable rock proper- 
ties. Appropriate pressure measurements can lead 
to conclusions that are independent of the influence 
of local rock properties. 

Decision-making is more rapid. As the magnitude 
of rock deformation, particularly flow and fracture, 
depends on the duration of loading as well as on 
the applied pressure, an earlier indication of the 
ground control situation is obtained by measure- 
ment of rock deformation. In an operating situation, 
this amounts to an advance warning, permitting 
appropriate corrective action to be initiated, per- 
haps by changing the sequence or rate of extraction 
in the affected area so as to decrease the rock pres- 
sure before it causes excessive deformation (which 
might otherwise lead to the crushing of supports by 
squeezing ground). 


PROCEDURE DEVELOPED BY USBM 


Pressure measurement techniques may be sub- 
divided into two classes, (1) measurement of change 
in rock pressure and (2) measurement of total 
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Fig. 1—Typical pressure measurement array. Vertical section through center of hydraulic pressure cell (HPC). 
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existing rock pressure. The latter is a more difficult 
and more informative measurement, because it 
provides simultaneously the change in pressure as 
the difference between two different measurements 
of existing pressure. 

Although the U.S. Bureau of Mines has under 
development a pressure cell intended primarily to 
measure change in pressure, this paper is concerned 
with some apparatus and a technique developed by 
the Bureau to measure total existing rock pressure. 
The procedure is as follows: Four strain gages are 
cemented in vertical slots in the rib (Fig. 1), which 
are created by drilling a series of overlapping holes 
with an airleg drill. Next, a horizontal slot is 
created, which partly relieves the vertical rock 
pressure p, within a zone roughly cylindrical in 
shape, centered about the slot. This causes the 
average initial reading G, of the two central strain 
gages to change to an average value G,, corre- 
sponding to the relieved state. (Strain gages are 
used in pairs to average out the influence of rock 
variability.) A flat steel hydraulic pressure cell 
(usually 12x12 in. to 16x16 in.) is then cemented 
in the horizontal slot and the pressure is raised 
within the cell until the average reading of the two 
central strain gages returns to the initial value G,. 
When this occurs, the pressure within the cell is 
presumed to be equal to p,, the vertical pressure 
that was formerly carried by the rock within the 
horizontal slot. The rock pressure is thus obtained 
by direct measurement rather than being deter- 
mined by measuring deformation, which is then 
converted to pressure through a stress-strain re- 
lationship. The cycle of events is represented by the 
graph, Fig. 2, which was obtained from a pressure 
measurement array in greywacke. In this example, 
the central strain gages experienced an average 
strain relief of plus 240 microinches/in., owing to 
slot cutting, which was nullified when the pressure 
in the hydraulic pressure cell was raised to 3150 
psi; hence p, = 3150 psi. The pressure in any direc- 
tion parallel to the rib surface can be determined 
similarly by appropriately orienting the array. 

For a standard array, the strain gages are in- 
stalled at the same depth in the rib as the center of 
the hydraulic pressure cell; hence, they respond to 
changes inside the rib rather than to surface 
changes. Within limits it is possible to study the 
variation of rock pressure with depth inside the 
rib by placing gages and pressure cells at different 
depths. 

Other investigations show that the pressure 
measured by this method is the average value of 
existing rock pressure over a distance of about 4 
in. fore and aft of the central strain gages, (the 
average existing rock pressure between a point 6 
in. and a point 14 in. inside the rib, in the case of a 
strain gage located 10 in. inside the rib). There is 
an advantage to determining the average pressure 
over an area—the average is more likely to be a 
representative value than is the pressure at a point, 
unless the rock is quite homogeneous. 

Once the cell pressure is made equal to the rock 
pressure, and the valve is closed, the fluid pressure 
will rise and fall with the rock pressure, remaining 
always equal to it, if the hydraulic pressure cell 
and the slot-filling mortar together possess an ef- 
fective modulus of elasticity, E, not too different 
from that of the rock. This condition is not easily 
fulfilled in the case of a purely hydraulic system, 
which the Bureau hoped to develop. There is no 
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easy way to determine accurately the effective E 
of the cell and mortar; to properly test a pressure 
cell in the laboratory, it would have to be embed- 
ded in a block having an area about ten times 
that of the cell. A testing machine capable of ex- 
erting nearly a three million-lb load would be 
required to create an average pressure of as much 
as 2000 psi in the block, with a 12x12-in. cell, the 
smallest cell used for field installations. 

This difficulty is circumvented by using an outer 
pair of strain gages in the pressure measurement 
array (Fig. 1) to provide additional information, 
which makes it unnecessary to calibrate the hy- 
draulic pressure cell, to match its modulus of 
elasticity to that of the rock, or even to know its 
modulus, The outer strain gages are installed a few 
feet away from the pressure cell slot so that their 
readings cannot be influenced by pressure relief 
created by the slot or pressure exerted by the hy- 
draulic cell. When, owing to the effects of mining 
in the vicinity, the rock pressure changes from the 
initial value p, to some new value p,, the new rock 
pressure is found as (is equal to) the fluid pressure 
required to bring the average reading of the central 
strain gages to G, rather than to G,, because G, 
corresponds to the initial rock pressure p,. G, is 
determined from the average reading of the outer 
strain gages at the new rock pressure p,; it is the 
average reading that the central strain gages should 
exhibit if the pressure cell and slot were not present. 

The principal objective of the investigation was to 
develop procedures and apparatus that are simple, 
reliable, and stable for long periods (at least one 
year) under mine conditions, so that it will be possi- 
ble ultimately to make reliable pressure measure- 
ments by a routine procedure and under production 
conditions, with minimum time required to obtain 
and reduce the data. The hydraulic pressure cell and 
pressure control mechanism (Fig. 3) fully satisfy 
this requirement, as they are completely mechanical. 
Several versions of both were made and tested in 
the process of developing apparatus with the requi- 
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Fig. 2—Relation between slot pressure and average 
reading of central strain gages as the slot is drilled out 
and then pressured by the hydraulic pressure cell (HPC). 
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site strength and convenience of operation. The 
maximum design pressure is 10,000 psi, which should 
be adequate to measure rock pressures that may be 
encountered at depths to at least 3000 ft. The press- 
ure control mechanism is a combined fluid pump and 
fluid volume meter (for purposes other than those 
discussed here). It is compact, conveniently attach- 
able, and easily operated with an ordinary hand 
wrench. 

The strain gages were electric resistance strain 
gages manufactured specifically for embedment in 
mortar. By observing all known precautions, it has 
been possible to maintain the life of such gages for 
varying periods up to about two years; by that time, 
the cumulative effect of moisture usually makes their 
reliability doubtful. 

Actually, almost any type of strain or pressure- 
sensitive device can perform the same function as 
the resistance strain gage. The choice of device de- 
pends on questions of reliability, stability, and con- 
venience of installation and use. Recently, the lab- 
oratory has been developing a small borehole 
pressure cell, which, among other things, can perform 
this function, resulting in a pressure measurement 
array that is completely mechanical, requiring no 
electronic equipment. This will substantially im- 
prove reliability and stability and shorten the time 
required to install a pressure measurement array 
and make pressure measurements. 

Experiments with a similar type of hydraulic 
cell were reported by E. Tincelin (International 
Conference About Rock Pressure and Support in the 
Workings, Liege, 1951, p. 160). Because the relief 
due to slot cutting was measured as a displacement 
between a pair of plugs set in the rib, the method 
is not well-suited to measuring pressure inside the 
rib. Moreover, investigations indicate that placement 
of the relief sensing device near the rib surface yields 
a rather inflated estimate of rock pressure. Also, no 
attention was given to measurement of pressure 


Fig. 3—Pressure control mechanism, valve, gage, and 16x16-in. hydraulic pressure cell. 


where changes in pressure occur after the cell is in- 
stalled; a solution to this practical problem is what 
makes possible a more or less permanent pressure 
measurement station. 


APPLICATIONS 


The apparatus and technique described herein 
have been used to measure pressure in diabase, lime- 
stone, greywacke, iron ore, and concrete (drift lin- 
ings) in three mines over a period of about three 
years. The technique appears to produce accurate 
results. The results are reproducible in that pressure 
measurements obtained from arrays in the same drift 
agree within the limits of experimental error, which 
is estimated to be about 10 pct. Also, the measured 
pressures are consistent with pressures that may be 
predicted by theory for simple stress situations. (The 
pressure in the rib of a rectangular opening 12 ft 
wide by 8 ft high, at a depth of 1500 ft, and distant 
from any large mined out zone, may be estimated 
from theoretical considerations to be about 3000 psi, 
allowing for the stress concentration factor and 
assuming a small ratio of lateral to vertical undis- 
turbed earth pressure.) 

The technique and apparatus are intended pri- 
marily to be used as semi-permanent pressure mea- 
surement stations to monitor rock pressure at 
locations that may be of particular interest to an 
investigation of certain ground control principles, or 
locations that may be critical to production (where 
failure to control rock pressure could disrupt mine 
production). 

The USBM is collecting data from installations 
in three mines as part of its research on the princi- 
ples of ground control. In this research, emphasis is 
placed on the concept of controlling rock pressure 
through control of the sequence of extraction, as in- 
vestigators believe that this is the most fruitful ap- 
proach to developing both new and better methods 
of mining. 
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losed-circuit television was first installed under- 

ground by United States Steel’s Tenessee Coal 
& Iron Division during the summer of 1957. Placed 
at a rotary dump location in one of TCI’s mines, the 
installation was designed to permit operation of all 
functions of the load car haul chain, rotary dump, 
and empty car haul chain from a remote location, 
and to improve safety. The initial installation was 
very successful, and similar ones were subsequently 
placed at all of TCI’s operating ore mines. 

The 10-ton capacity, automatic coupled mine cars 
are placed on the load car haul chain by the main- 
line locomotives. The haulage dispatcher has been 
located at the skip loading point of the underground 
pocket, some 80 to 100 ft below the rotary dump. 
The video monitor is located so the operator has a 
constant view of the activities around the rotary 
dump. By means of remote controls, the TV camera 
can range through a four-way turret of lens changes, 
can pan 350° in about nine seconds, can tilt 45° up or 
45° down in nine seconds, and also can range through 
an optical focus for any of the lens positions. 

The operator has remote controls to activate 
the rotary dump after a car is properly posi- 
tioned. Through interlocking safety controls, the 
rotary dump cannot be operated until 1) a specified 
number of loaded cars are on the car haul chain, 2) 
a car is properly positioned, 3) an empty has cleared 
the dump, and 4) a predetermined number of 
empties have been handled. 

The TV camera and controls operate on 105-125 
volt a-c. The resolution is 400 lines or better, the 
lens is standard 16 mm, and the range is satisfactory 
up to 600 ft. The light requirements with a fast lens 
are approximately 500 ft-candles; however, readable 
pictures can be obtained with less light. 

Each rotary dump area is periodically white- 
washed with a water and lime mixture to improve 
visibility. It was necessary to provide mercury- 
vapor lamps or a combination of mercury-vapor and 
incandescent lamps on about 5-ft intervals to meet 
the light intensity specifications. The readings at a 
typical installation range from 30 to 120 ft-candles. 

A closed circuit or wired television provides a pri- 
vate system. This system has a connecting cable be- 
tween the camera and monitor, thus assuring privacy 
that is not possible with a radiated broadcast system. 
This type of installation is economical where dis- 
tances or obstructions are not too great, It is not 
necessary to obtain authorization from the Federal 
Communications Commission (FCC) when the wired 
system is utilized. 
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Video monitor at an underground skip loading station. 


The use of closed circuit television at the under- 
ground rotary dumps has resulted in improved effici- 
ency along with improved safety. The operation of 
the equipment has been relatively trouble-free and 
maintenance costs are low. 


> 
‘ View of the TV camera directed toward the rotary dump. 
& 
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Or Another 


Almost Everyone Is Going To: 


1. The Rock Mechanics Symposium (p. 296) SME 
March 30—April 1, The Pennsylvania State University a 
page 246 
2. The International Symposium on Agglomeration (p. 297) 


April 12—14, Sheraton Hotel, Philadelphia 


3. The Pacific Northwest Metals and Minerals Conference (p. 296) 
April 13—15, Davenport Hotel, Spokane 


4. The Southwest Mineral Industry Conference (p. 296) 
April 24—25, Stardust Hotel, Las Vegas 


See Around the Sections, page 295, for a first-hand 
report on the petroleum industry in the USSR. 
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LAS VEGAS ROLLS OUT THE CARPET 
TO WELCOME MINERALS INDUSTRY MEN 


The Southwest Mineral Industry 
conference, sponsored by the SME 
Industrial Minerals Division and the 
Nevada Section of AIME, will be 
held April 24 and 25 at the Stardust 
Hotel in Las Vegas, Nev. Victor 
Howard, of Basic Management Inc., 
General Chairman of the Confer- 
ence, and E. Don Dilling, Titanium 
Metals Corp. of America, General 
Vice Chairman, will preside at the 
All Participants Session that will 
mark the opening of the meeting. 
The tentative program follows: 


MONDAY, APRIL 24, AM 


All Participants Session 


Science and Technology in the Fu- 
ture: Lewis Fussell, Jr., Edgerton 
Germeshausen & Grier Inc., Las 
Vegas. 

Use of Abandoned Mines for Indus- 
trial Installations: A Case History: 
William H. Crutchfield, Jr., Santa 
Fe Co., Los Angeles. 

Enlarging Pre-Discovery Possessory 
Rights of Mineral Locators: G. 
Henry Ladendorff, Law Firm of 
Robinette & Ladendorff, Phoenix. 


MONDAY NOON 


All Participants Luncheon 


Welcoming address: Hon. Grant 
Sawyer, Governor of Nevada 


MONDAY, APRIL 24, PM 


Industrial Minerals Session | 


C. F. Clausen and 
Fred Lohse, Chairmen 


Limestone Resources of Southern 
California: Cliffton H. Gray, Jr., 
California Division of Mines, Los 
Angeles. 

Heat Exchange and Double Cyclone 
Preheaters: Ray R. Adams, Phoe- 
nix Cement Co., Phoenix. 

Permanente Cement Co. Deposit: 
Edward B. Connors, Permanente 
Cement Co., Permanente, Calif. 

Blue Diamond Gypsum Mine: H. L. 
Waldthausen, Jr., Blue Diamond 
Co. Div., Flintkote Co., Blue Dia- 
mond, Nev. 

Recent Exploration for Asbestos in 
California: Salem J. Rice, Cali- 
fornia Division of Mines, San 
Francisco, 


Extractive Metallurgy Session 


R. R. Lloyd and 
Karl W. Mote, Chairmen 


Steel Manufacture in the Pacific 
Southwest—The Market and Raw 


Material Potentials: Walter H. 
Voskuil, University of Nevada. 

Alumina from San Gabriel Anor- 
thosite: Raynard V. Lundquist, 
U.S. Bureau of Mines, Boulder 
City, Nev. 

Atlantic City Project: S. H. Cohl- 
meyer, R. C. Morgan, A. S. Hen- 
derson: Columbia-Geneva Div., 
U.S. Steel, Lander, Wyo. 


Pacific Northwest to be 
Host at April Meeting of 
Mining and Metal Men 


Spokane will be the focal point for 
mining and metal men when the 
Pacific Northwest Metals and Min- 
erals Conference convenes April 13- 
15. The meeting is being sponsored 
jointly by the Columbia Section of 
AIME and the Spokane Section of 
the American Society for Metals. 
Technical sessions will be held at 
the Davenport Hotel April 13 and 14. 
Field trips have been arranged for 
Saturday, April 15. 

In all, eleven technical sessions 
have been planned—seven sponsored 
by AIME and four nonmetallics by 
ASM. AIME is planning two sessions 
each on mining and geology, and one 
each for nonmetallics, geophysics, 
and mineral beneficiation. One of the 
mining sessions is to be devoted to 
underground use of concrete, and 
papers are definitely scheduled on 
two topics: sinking a concrete-lined 
mine shaft, and concrete practice at 
the Sullivan mine. The other session 
—on sand fill—is still flexible. For 

(Continued on page 304) 


Nuclear Session | 


James L. Olsen and 
D. R. McGregor, Chairmen 


Methods of Nuclear Excavation: Milo 
D. Nordyke, University of Cali- 
fornia, Lawrence Radiation Lab- 
oratory, Livermore, Calif. 

EG&G-Arms—A Future Geological 

(Continued on page 290) 


Technical Sessions Set 
For Spring Meeting 
on Rock Mechanics 


The fourth Symposium on Rock 
Mechanics will be held on the cam- 
pus of The Pennsylvania State Uni- 
versity, University Park, Pa., March 
30 through April 1. The registration 
desk will be open from 5:00 to 11:00 
pm, March 29, at the Nittany Lion 
Inn. The Symposium will open with 
welcoming remarks by E. F. Osborn, 
vice president for research, The 
Pennsylvania State University. Five 
technical sessions have been sched- 
uled as follows: Thursday morning, 
March 30, Strata Movement in Un- 
derground Openings; Thursday after- 
noon, Behavior of Rock Under Static 
Loading; Friday morning, March 31, 
Behavior of Rock Under Dynamic 
Loading; Friday afternoon, Stress 
Measurement and Ground Control; 
and Saturday morning, April 1, Dy- 
namic Loading in Rock Penetration. 

To amplify the technical sessions 
a blasting demonstration, model ex- 
periments, has been arranged for 
Friday afternoon at the close of the 

(Continued on page 304) 


Committee Plans for Froth Flotation Meeting 


To further plans for the commemoration of the Fiftieth Anniversary of Froth Flo- 
tation in the U.S., the Executive Committee met Jan. 6, 1961, at the Oxford Hotel 
in Denver to discuss arrangements for the technical meeting scheduled for September 
18, 19, and 20 at Denver. From left to right: W. T. Ahlborg, arrangements; O. W. 


Walvoord, publ 


icity; T. H. Kuhn, publications and translations; E. D. Dickerman, 


banquet; R. D. Moody, luncheons; F. E. Briber, general chairman; A. L. Hill, cock- 
tail party; R. L. Druva, assistant to Mr. Briber; and Mrs. F. L. Smith, ladies. 
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Spokane Focal Point 
for Mining Men 


The Hotel Davenport, Spokane, 
the background for a gathering pera 
men from the Northwest section of the 
country during the Association's meeting 
December 2 and 3. Caught in action, 
formal and informal, are some of those 
who attended, including many who are 
é . active in AIME affairs. Above at far left, 
° Clark L. Wilson, member of the Emer- 
Plans Go Forward for Agglomeration S$ gency Lead-Zinc Committee, registers for 
, , the 66th Annual Convention. In the photo 
, = above center, Edward R. Borcherdt, min- 
ing consultant (right) talks shop with Ed- 
ward D. Tierney, The Anaconda Co., 
between sessions. Above right, A. E. 
Weissenborn, 1960 chairman of the Co- 
lumbia Section, AIME (right) and Warren 
Hobbs, USGS, admire a display set up 
by the Survey on the hotel balcony. To 
the left are pictures of one of the techni- 
cal sessions and the business meeting. 
Shown at the far left Ross D. Leisk, 
vice president of the Northwest Mining 
Association, presents Association resolu- 
tion to the floor for approval from the 
members. Directly to the left Angus Y. 
Bethune, The Bunker Hill Co., presents 
his paper entitled Utilization of Zinc 
Metal to the members during one of the 
sessions. Mr. Bethune is 1961 chairman- 
elect of the Columbia Section of AIME. 


In preparation for the International sym 
posium on Agglomeration to be held in 
Philadelphia April 12 to 14, the Sym- 
posium Program Committee met in Phila- 
delphia Nov. 1, 1960, and the Symposium 
Advisory Board and General Committee 
chairmen met November 2. Pictured 
above, Dwight C. Brown, as chairman 
of the Program Committee, summarizes 
the status of 69 technical papers offered 
for consideration by the committee. Pic- 
tured at the left the Advisory Board and 
General Committee Chairmen deep in 
a planning session. From left to right: 
D. C. Brown, program chairman; W. S. 
Cumings, finance committee; T. B. Coun- 
selman, advisory board; A. Y. Bethune, 
advisory board; F. M. Hamilton, advisory 
board; and Mrs. P. R. Hartough, secre- 
tary. Also present but not pictured were: 
W. F. Rappold, arrangements committee; 
C. F. Clausen, advisory board; W. A. 

, publication committee; W. B. 
Stephenson, general chairman; and H. N. 
Appleton, assistant secretary of AIME. 
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Your product has to be best . . . and so do your screens. Your 
present equipment can be equipped with Bee-Zee Screens, 
round-rod as shown above or in any of the special rod shapes 
shown below. Screens are all-stainless-steel and all-welded, with 
electronic control spacing the rods precisely. Find out how Bee- 
Zee Screens.turn problems into profit — to make you money. 
Wire, write or phone Galesburg Dickens 2-5154 collect. 

BIXBY-ZIMMER ENGINEERING CO., 431 Abington St., Golesburg, Ill. 


Bee-Zee Screens in a wide variety of shapes and sizes meet the needs of leading 
firms in the coal, minerals, quarry, oil, food, chemical, plastic, brewing, distilling, 
pulp ond paper, rubber cnd other industries. 
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Southwest Minerals 


(Continued from 
Conference page 288) 


Exploration Tool: Robert B. Guil- 
lou, Edgerton, Germeshausen & 
Grier Inc., Goleta, Calif. 

Safety Aspects of Underground Nu- 
clear Explosions: Floyd W. Wilcoz, 
Reynolds Electrical & Engineering 
Co., Mercury, Nev. 

An Application of Nuclear Explo- 
sives to Block Caving:Lysle E. 
Shaffer, University of California 
and W. G. Flangas, Reynolds Elec- 
trical & Engineering Co., Mercury, 
Nev. 


Geology Session | 


James R. Wilson and 
Robert C. Horton, Chairmen 


Structural Control of Cinnabar Dep- 
osition at the Cordero Mine: El- 
win L, Fisk, Reynolds Electrical & 
Engineering Co. (formerly with 
Cordero Mining Co., McDermitt, 
Nev.) 

Part II1I—The Epithermal Type of 
Ore Deposit from The Application 
of Geology to Mining in the 
Southwest: Harrison S. Schmitt, 
consulting mining geologist, Silver 
City, N.M. 

Geological Environment of Salines 
in the Great Basin Area: C. P. 
Keegel, consulting engineer, Las 
Vegas, Nev. 

Some Beryllium Occurrences in 
Western Utah and Vicinity: Nor- 
man C. Williams, University of 
Utah and Beryllium Resources 
Inc., Salt Lake City. 


TUESDAY, APRIL 25, AM 


Industrial Minerals Session I! 


R. H. Feierabend and 
Lauren Wright, Chairmen 


Industrial Minerals Development in 
the Central and Southern Rocky 
Mountains Region: Alfred L. Ran- 
some, USBM, Denver. 

A Summary of Industrial Minerals 
and Rocks in the State of Alaska: 
John Y. Cole, Kaiser Gypsum Co. 
Inc., Oakland, Calif. 

Brucite-Magnesite Developments at 
Gabbs, Nev.: Augustus M. Dixon, 
Western Div., Basic Inc., Gabbs, 
Nev. 

Geothermal Power in California: 
James R. McNitt, California Divi- 
sion of Mines, San Francisco. 


Geology Session II 
Vernon E. Scheid and 
Ernest H. Clary, Chairmen 


| Seismic Survey of the Columbia 


River: John F. Stickel, Jr., Damas 
& Moore, Los Angeles. 


An Engineer’s Concepts of Carbo- 


natites: Russell Wood, Mountain 
Pass Mine, Molybdenum Corp. of 
America, Nipton, Calif. 
Tectonic Relationship to Mineral Ex- 
(Continued on page 304) 
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A Word from the Editor: 


Copy deadlines set by the printer 
for the March issue of Mrntnc ENcI- 
NEERING make it impractical to in- 
clude information on business trans- 
acted in St. Louis. Your Newsletter 
Editor hopes you were there and 
enjoyed taking part. To those who 
were not, we shall try to cover the 
pertinent news in subsequent issues. 

The interesting joint meetings to 
be held at Las Vegas April 24 and 
25 and in Ottawa October 2 and 3 
deserve special attention. The Las 
Vegas program is in this issue. De- 
tails of the Canadian meeting and 
field trips will be published later. 
Plan to attend: it will be worth it. 

Your new Industrial Minerals 
Newsletter Editor urgently solicits 
news for our monthly page. Address 
him at 2475 Virginia Ave., N.W., 
Washington 7, D.C. And—here’s 
good luck to the 1961 officers and 
committees.—Leon W. Dupuy. 


Your 1961 Division Officers 


Carl F. Clausen, 1961 Division 
Chairman, has been Chairman of 
the Cement, Lime, and Gypsum 
Committee; a member of the Execu- 
tive Committee; and Mid-Continent 
Vice Chairman, 1960. Prior to joining 
the Portland Cement Assn., where he 
is director of the manufacturing 
process department, Mr. Clausen was 
assistant to the president for engi- 
neering and manufacturing, Pacific 
Portland Cement Co. During World 
War II he was chief of the Non- 
metallic Building Materials Section, 
War Production Board; administra- 
tor of limitation orders on cement 
production and cement shipments; 
and government presiding officer on 
several industry advisory commit- 
tees. During the Korean War he was 
cement industry consultant to the 
National Production Authority. 


Leon W. Dupuy, Secretary-Treas- 
urer and Newsletter Editor, joined 
the U.S. Bureau of Mines at Tucson, 
Ariz., in 1940 as a mining engineer, 
following long and varied experience 
in mineral industries of the South- 
west, California, and Mexico. Within 
the Bureau of Mines, Mr. Dupuy has 
advanced rapidly and is presently on 
the staff of the director, Washington, 
D. C. Well known for his work on 
drilling and development problems, 
he is the author of several USBM 
publications and has contributed a 
number of articles to leading tech- 
nical magazines. 


Nominating Committee Chairman 
R. H. Feierabend, assistant vice pres- 
ident of Freeport Sulphur Co., needs 
no introduction to readers. Long 
active in Institute affairs, Mr. Feira- 
bend is now beginning his second 
year as AIME Director-at-Large and 
his first year as SME Director, repre- 
senting the Industrial Minerals 
Division. Recently he was appointed 
chairman of the committee to imple- 
ment plans for future fall meetings 
of SME. As past IndMD Editor, he 
has been a frequent contributor to 
the Industrial Minerals Newsletter. 


Warren R. Wagner, Membership 
Chairman, is a geological consultant 
with headquarters in Boise, Idaho, 
and also serves as geological con- 
sultant to the Industrial Chemicals 
Div. of Mallinckrodt Chemical Works, 
St. Louis. He was formerly research 
geologist for Colorado School of 
Mines Research Foundation. Mr. 
Wagner has a considerable back- 
ground in the academic field, having 
taught at Idaho School of Mines, 
Colorac:; School of Mines, and 
Florida State University. He has also 
engaged in field work with USGS, 
USBM, Idaho Bureau of Mines and 
Geology, and Anaconda Copper Co. 


W. R. WAGNER 


R. H. FEIERABEND 
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Program Policy Committee Chair- 
man Raphael G. Kazmann is well 
known in the field of hydrology. 
Since 1951 his private practice as a 
consulting ground-water engineer 
has taken him to many quarters of 
the world. He maintains head- 
quarters in Stuttgart, Ark. From 
1940 to 1945 Mr. Kazmann was active 
in ground-water studies sponsored 
by the USGS; 1945 to 1950 he served 
as ground-water engineer for Ran- 
ney Method Water Supplies Inc. 


Donald R. Irving, Publications 
Committee Chairman, is presently 
with the USBM in Washington, D. C., 
as assistant to the chief, Division of 
Minerals. He entered government 
service in 1951 as a mining engineer 
for the Bureau at Spokane, Wash. 
The following year he transferred 
to ‘he nation’s capital, where he 
has vemained. Before beginning his 
government career Mr. Irving held 
positions as ceramic engineer, re- 
search chemist, mine superintendent, 
mining engineer, and chemical engi- 
neer for various nonmetallic mining 
and processing firms in California 
and Nevada. 


Las Vegas Joint Conference 


An attractive program has been 
prepared by the Industrial Minerals 
Division for presentation at a joint 
meeting with the Southwest Mineral 
Industry Conference, to be held in 
Las Vegas April 24 and 25. Head- 
quarters will be in the Stardust 
Hotel. (In case you didn’t know— 
it’s “on the Strip” and near many 
other attractions!) J. K. Brooke, our 
hard-working Pacific Southwest 
Chairman, deserves great credit for 
putting such an excellent program 
together. Needless to say, he had 
valiant help from our National Pro- 
gram Chairman, Dick Lund, and his 
several commodity committees. Pro- 
gram details are on pages 288 and 290. 


R. G. KAZMANN 


D. R. IRVING 


ERALS | 

NEWSLETTER | 

| ¥ | 

Cc. F. CLAUSEN L. W. DUPUY 


To All SME Readers: 


Now that the New Year is well 
under way and two months of “Rock 
in the Box” have come out, it is per- 
haps time for the new News Editor 
to say hello and to ask for help. 

This column is for SME men. The 
staff of MINING ENGINEERING carries 
the greater part of the work load in 
this effort, but neither they nor I 
can do it alone. We will try as before 
to report items of news such as meet- 
ings and conferences, but we will 
need your help. Send us news: news 
of individual member’s achievements, 
news of coming events, or even of 
events that have passed which might 
be of interest to members of the 
Society. All are welcome. 

Finally, send us letters as to how 
you think the Division, the SME, or 
the AIME is functioning or not 
functioning. With your help we can 
make this column what you want; 
without your help we can only try. 

Items of current interest such as 
meeting announcements should reach 
us at least six weeks in advance of 
the Ist of the month of the issue in 
which they are to appear. It takes 
time to put together a magazine and 
print it. 

In the meantime, while we await 
your letters, we will do the best we 
can.—Peter B. Nalle, Editor 
Rock in the Box 
Riverside Cement Co. 

P. O. Box 832 
Riverside, Calif. 


National Security Seminars 


What would 
you do if com- 
munication with 
the home office 
were completely 
cut off for a pro- 
longed period? 
Or again, sup- 
pose the home 
office suddenly 
ceased to exist 
with all its rec- 
ords and controls. 
Who, locally, could make contracts, 
bill for shipments, receive money, or 
act for the corporation? Could or 
would local banks carry credit for 
payrolls, supplies, and equipment? 
Would management be capable of 
carrying on local divisions as auto- 


PETER B. NALLE 


292—MINING ENGINEERING, MARCH 1961 


CHAIRMAN: 
ASSISTANT CHAIRMAN: J.M.EHRHORN 


J.G. HALL. 


EXECUTIVE 
COMMITTEE 
J.M.ERRHORN 
CONNEL 
8. OELLINGE 


3 

SECRETARY: 

B. DELLINGER NOMINATING 
COMMITTEE 

F.C.CANNEY 


WEST PHAL 


“LINGER 
H.JSCHWELLENBACH | 
W.C. KELLOGG 


EXECUTIVE COMMIT TEE | 


R.MACLIN STEWART 


RW. MARSDEN 
LEACH 
HARPER 
COOK 
R.MACLIN STEWART 
R.J.LACY 


B. DELLINGER 
LEACH 
| R,H. 
CHANDLER 
NOMINATING 
COMMITTEE 


VICE CHAIRMAN, 
PUBLICATIONS: 
RW. MARSDEN 


VICE CHAIRMAN, 
PROGRAM: 
MC CONNEL H.J.LEACH 


VICE CHAIRMAN, 
MEMBERSHIP: 


| 


i i 


‘NO OPEN PiT GEOLOGY: GEOPHYSICS : GEOCHEMISTRY: 
MINING: HE HARPER W.C. KELLOGG DR.COOK 
CLIN STEWART 
T 
PROGRAM PROGRAM PROGRAM PROGRAM PROGRAM 
PUBLICATIONS PUBLICATIONS PUBLICATIONS: 


PUBLICATIONS Pu 


*The names of the committeemen selected by the five unit chairmen. will be carried 
on the “Rock in the Box” page as soon as all appointments have been confirmed. 


nomous units in the event of major 
war with the attendant destruction 
of large cities? 

Problems such as these are dis- 
cussed in a series of seminars by an 
earnest group of men from the In- 
dustrial College of the Armed Forces 
at Fort McNair, Washington, D. C. 
The mission of these National Se- 
curity Seminars, in their words, is: 


To present a two-weeks’ symposium based 
on the material in the ten-month course given 
at the Industrial College in Washington, D. C. 
It is given to selected reserve officers of the 
Army, Navy, Marine Corps, and Air Force, 
officers of the National Guard, and selected 
executives of industry and labor, and repre- 
sentotives of business, professions, religion, 
education, agriculture, women’s organizations, 
government, and community life. .. . 

It seeks to foster a better understanding 
of the many national and international prob- 
lems associated with national security, oa 
stronger appreciation of the inseparable nature 
of the civilian-military team, and a clear rec- 
ognition of the limitations and capabilities of 
each half of the team. 


Some months ago your Newsletter 


Editor had the good fortune to at- 
tend one of these seminars. They can 
be highly recommended, even though 
some mining men might disagree 
with the faculty’s views on mineral 
policy. Few mining men can com- 
pletely agree even among themselves 
on matters of tariff and stockpiles. 
The faculty does give an excellent 
picture of the current world situa- 
tion, both politically and economic- 
ally. 

Should the seminar be conducted 
in a city near you, I can recommend 
that you look over the program and 
attend at least a few of the lectures. 

For the remainder of the year the 
schedule is: 


Yakima, Wash. March 6—17 
Wichita, Kans. April 3—14 
Winston-Salem, N.C. April 10—21 
Wilmington, N. C. May 8—19 

Newark, N. J. May 8—19 
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Coal Division activities in 1961 
will be headed by the following Unit 
Committee Chairmen: J. Richard 
Lucas—Mining, P. L. Richards— 
Preparation, and James R. Garvey— 
Utilization. 

Mining Committee Chairman: J. 
Richard Lucas is in charge of the 
mining engineering division of Ohio 
State University, 
where he is en- 
gaged in teach- 
ing, research, 
and administra- 
tion. He has held 
this post since 
1954. During this 
period he has 
also served the 
mining industry 
in a consulting 
capacity, spe- 
cializing in eval- 
uation and analysis of mining prop- 
erties and plants. Before his associ- 
ation with Ohio State University, 
Mr. Lucas worked as a field engineer 
for Joy Mfg. Co., traveling exten- 
sively around the important mining 
areas of the country. His first job 
was with Crucible Steel Corp. in the 
company’s underground coal mining 
operations. A native of the south- 
western Pennsylvania coal mining 
area, he received a B.S. in mathe- 
matics from Waynesburg College, a 
B.S. in mining engineering from 
West Virginia University, and an 
MS. in mining engineering from the 
University of Pittsburgh. 


Preparation Committee Chairman: 
P. L. Richards, manager of prepara- 
tion, Central Operations—Coal Div., 
U. S. Steel Corp., 
has been associ- 
ated with the 
company since 
1950 and has held 
his present posi- 
tion since 1953. 
From 1935 to 
1950 he was with 
Inland Steel 
Corp., Raw Ma- 
terial — Fluor- 
spar Div., first as 
a mining engi- 
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1961 UNIT COMMITTEE CHAIRMEN 
NAMED FOR DIVISION 


neer and from 1943 to 1950 as ger- 
eral superintendent of the operation. 
Born in Champaign County, Illinois, 
Mr. Richards is a graduate of the 
University of Illinois with a B.S. in 
mining engineering. After gradua- 
tion he was employed as an assistant 
geologist in the coal section of the 
Illinois State Geological Survey. In 
1934 he went to work for Franklin 
County Coal Corp. as a junior min- 
ing engineer. 


Utilization Committee Chairman: 
James R. Garvey, vice president and 
director of research, Bituminous 
Coal Research Inc., has been with 
the company since 1946. He helped to 
establish the Columbus, Ohio branch 
in 1948, assisted in planning and op- 
erating the Columbus Coal Research 
activities, and was co-designer of the 
Columbus laboratory. Appointed as- 
sistant director of research in 1957, 
he was named to his present post in 
1959. Mr. Garvey, a native of Pitts- 
burgh, is a graduate of Ohio State 
University with 
a B.S. in mining 
engineering. Be- 
fore joining Bi- 
tuminous Coal 
Research he was 
associated with 
Pittsburgh Coal 
Co. His work in 
the development 
of coal-burning 
equipment has 
gained him 
prominence in 
this field. 


Midwestern Coal Subsection 


The new Midwestern Coal Sub- 
section held a membership organiza- 
tion meeting on Jan. 19, 1961, at 
Ferris’s Cafe, south of Johnston City, 
Ill. Thirty-two vitally interested 
coal men came out for this important 
session. First order of business was 
the election of officers. H. E. Mauck, 
one of the men most concerned in 
forming the new group, was elected 
chairman. Other officers are: A. G. 
Gossard, vice chairman; G. R. Eadie, 
secretary; T. L. Garwood, treasurer; 
H. E. Knight, program chairman; 
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and C. H. Hodgson, membership 
chairman. H. C. McCollum, W. C. 
Campbell, G. M. Patterson, and J. P. 
Weir were named members-at-large. 

It was decided to hold regular 
monthly meetings on the third 
Thursday of the month, and the or- 
ganization as set up intends to pro- 
vide interesting and instructive pro- 
grams. 

The evening’s program included 
a talk by Jack Fox, Secretary, SME, 
who explained the historical back- 
ground of AIME and discussed the 
organization as it is today. 

Speaker of the evening was Harold 
W. Jackman, of the Illinois Geologi- 
cal Survey, who presented an illus- 
trated paper entitled How to Coke 
Illinois Coal. Mr. Jackman has con- 
ducted tests showing that when it 
is blended in the right proportions 
with low-volatile coals to produce 
coke of the required characteristics, 
Illinois coal can be competitive with 
coal from other areas. 

Future meetings of the newly- 
formed group will be reported in 
Around the Sections. 


USBM Publication 

RI 5648, Injecting Solid Fuels into 
the Smelting Zone of an Experi- 
mental Blast Furnace, 1960, gratis.— 
This recent publication from the 
U.S. Bureau of Mines is of special 
interest to coalmen. The object of 
the tests described in this booklet 
was to determine the maximum 
amount of solid fuels that could be 
injected into the smelting zone of 
the experimental blast furnace as 
a replacement for the coke in the 
stock column. The tests showed that 
a certain percentage of coal could 
be added in this manner with ben- 
eficial results. The lower percentage 
of both ash and sulfur in the coal in- 
jected also adds to the efficiency of 
the process. 
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e The San Francisco Section held 
its annual Christmas party Dec. 14, 
1960, at the Engineers’ Club. The 
evening began with cocktails, fol- 
lowed by dinner and entertainment 
which included an accordionist, pi- 
anist, singer, dancer, and a group 
billed as the Harmonica Wizards. 


e The annual dinner meeting of the 
Colorado Section was held at the 
Petroleum Club on Dec, 15, 1960. 
Officers for the new year were 
elected as follows: A. G. Hoyle, 
chairman; W. L. Crow, vice chair- 
man and F. T. Davis, secretary- 
treasurer. Directors for the year are: 
T. E. Norman, T. C. Hiestand, and 
C. O. Frush. 

Speaker of the evening, Ray Es- 
sert of IBM, gave a talk entitled En- 
gineer’s Application of the Digital 
Computer, which drew forth a num- 
ber of questions in the course of the 
presentation. 


e The Southwestern New Mexico 
Section held a cocktail-dinner meet- 
ing at the Murray Hotel, Dec. 6, 1960. 
Twenty-five members and 28 guests 
attended the meeting at which AIME 
President-Elect Ronald R. McNaugh- 
ton, Secretary Ernest Kirkendall, 
and Western Field Secretary Clifford 
J. Hicks were honored guests. Mr. 
McNaughton was principal speaker 
and Mr. Kirkendall and Mr. Hicks 
gave short talks. 


© Development of a New Lead Min- 
ing District was the subject of L. W. 
Casteel’s talk at the Jan. 13, 1961 
meeting of the St. Louis Section, held 


the 


at the Hotel York. The illustrated 
talk covered the development of a 
new Viburnum lead mining district 
by St. Joseph Lead Co., of which 
Mr. Casteel is assistant division 
manager. He discussed the evolution 
of a trackless mine and the design of 
a modern mill, with special em- 
phasis on instrumentation and auto- 
mation. 


@ The Maricopa Subsection (Arizona 
Section) met Dec. 1, 1960, at the 
Westward Ho Hotel in Phoenix, 
where they heard J. L. Neal, presi- 
dent, Metate Asbestos Corp., talk 
about mining and milling asbestos in 
Arizona. 


e The Dec. 13, 1960 meeting of the 
Morenci Subsection (Arizona Sec- 
tion) was Ladies Night, with Capitol 


Py 


A recent meeting of the Student Chapter of the Missouri School of Mines. Front 
row, left to right: R. G. Peets, assistant resident manager of Meramec Mining Co.; 
guest speaker E. L. Bilheimer, resident manager; and Richard O. Rouse, Student 
Chapter president. Back row, from left: W. C. Miller, acting chief, Rolla office, 
USBM; C. R. Christiansen, faculty sponsor; and Morris T. Worley, instructor, 
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Foundry Div. of National Malleable 
& Steel Castings Corp. as host. All 
of the ladies were presented with 
corsages and small gifts. The meet- 
ing was held at Longfellow Inn, 
where members and guests enjoyed 
a social get-together and a steak 
dinner. Ted Lind of the El Paso, 
Texas office of Westinghouse Electric 
Corp. gave a short history of the 
corporation and spoke briefly on 
television programs the company has 
offered in the past. He also showed a 
light comedy film entitled No, No, 
Nannette, similar to television pro- 
grams to be presented in the future. 
It was very well received by the 
audience. 

Officers for 1961 were announced 
by Cleo Riley, chairman for mem- 
bership and nominations, as follows: 
Joe B. Stanley, chairman; Fred M. 
Winkler, vice chairman and pro- 
gram chairman; William A. Griffith, 
secretary-treasurer; and Charles 
Sorvisto, chairman of membership 
and nominations. 


© The Missouri School of Mines Stu- 
dent Chapter reports that among its 
monthly programs, which feature 
speakers or movies, one of the most 
outstanding was a talk given by 
E. L. Bilheimer, resident manager 
of Meramec Mining Co. Mr. Bil- 
heimer spoke about the develop- 
ment of the vast Pea Ridge iron 
project near Sullivan, Mo., using 
slides to illustrate progress on the 
project since the drilling of the first 
test holes in the area. 


® The Carolinas Section announced 
the following officers for 1961: S. 
Duncan Heron, chairman; Neil O. 
Johnson, Ist vice chairman; Ralph B. 
Adair, 2nd vice chairman; and Lewis 
J. Hash, secretary-treasurer. 

The Section held an all-day meet- 
ing in Charlotte, N. C., on Jan. 20, 
1961, in the Barringer Hotel. The 
morning program consisted of the 
following papers: North Carolina 
Water Program and Quarry Un- 
watering Techniques by P. M. Brown 
and J. O. Kimrey, USGS; Legislation 
Affecting the Mining Industry by 
Frank Watson, legal counselor for 
the North Carolina Mining Assn.; 
Vibrating Ball Mills by S. J. Beers, 
Industrial Minerals, Kings Creek, 
S. C.; and a film-illustrated talk, 
Quarry Operations, by W. G. Ross, 
Superior Stone Co. In the afternoon 
there was a visit to the Douglas Air- 
craft plant. The meeting ended with 
a cocktail hour and dinner in the 
Terrace Room of the hotel. 
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Washington D. 


Under an agreement negotiated in 
1958 (recently extended through 
1962) on cultural and technical ex- 
changes between this country and 
Russia, the U. S. and the Soviet 
Union exchanged petroleum delega- 
tions last year. Alexander Gakner, 
then East European Specialist of the 
Division of Foreign Activities, U. S. 
Bureau of Mines (see Personals, p. 
299) was one of the ten-member 
U. S. Petroleum Delegation to visit 
the Soviet Union in August. The tour 
of inspection was sponsored by the 
American Petroleum Institute. 

Mr. Gakner, who formerly spent 
six years in the USSR, has been a 
student of at least one aspect of So- 
viet affairs—mineral economics—for 
the past eight and a half years. His 
account of this trip drew a large at- 
tendance from the Washington, D. C. 
Section on Jan. 3, 1961. Here are 
some notes from his report. 

Traveling about Russia by plane, 
train, bus, car, and river boat dur- 
ing the entire month of August, Mr. 
Gakner and other members of the 
U.S. group covered nearly 7500 
miles, inspecting oil fields, refineries, 
and research institutes. They in- 
spected about one third of the Rus- 
sians’ refining capacity and about 
one tenth of their crude production 
capacity. “Practically from the out- 
set of our exchanges with the 
USSR,” Mr. Gakner reports, “the 
Russians attempted to take our del- 
egations with similar interests 
through the same Soviet plants— 
usually their show pieces—over and 
over again. It therefore became nec- 
essary to spell out to the letter the 
terms of the exchange [number of 
people in the delegation, duration of 
visit, number of objectives to be 
visited]. And we had to tell the Rus- 
sians exactly what plants and oil 
fields we wanted to inspect.” The 
American delegation saw nearly all 


Alexander Gakner (left), discusses his 
illustrated talk on the USSR for the Jan- 
uary meeting with John Croston, chair- 
man of the Washington, D. C. Section. 


C. Section Hears Report on Russia 


General view of Novo-Kuibyshe refinery—presently the largest in the USSR. . 


they asked for and also had meet- 
ings with the Economic Council of 
the Stalingrad Economic Region; 
GOSPLAN, the State Planning Com- 
mission; and the All-Union Petro- 
leum Trading Organization. 

What conclusions did they draw 
from their visit and from reading 
the available literature? Mr. Gakner 
stresses the matter of literature, be- 
cause he says: “While we found out 
quite a bit about individual opera- 
tions, we learned practically nothing 
we did not already know from So- 
viet publications about the overall 
picture, the genera! approach, or the 
future plans. Many of our questions 
remained unanswered.” 


What Started the Oil Boom in the 
USSR? Exploration for oil involves 
an element of chance, but the rigid 
Soviet planning system leaves no 
room for uncertainties, and until 
about four years ago the Russian 
petroleum industry grew very 
slowly. “The technical people, how- 
ever,” writes the author, “expected 
that given a chance they might find 
a great deal of oil. So they got 
around the Soviet planners by clas- 
sifying all step-out wells—that is, 
the wells aimed at outlining the res- 
ervoir after it has been discovered 
—as exploration wells. Hence, sta- 
tistically, their exploration program 
is phenomenally successful. They 
bring in 5 out of 6 exploration wells. 
This finagling of terminology pro- 
vided the Russian field men with an 
opportunity to do some true wild- 
catting, which led to the discovery 
of oil in Devonian formations of the 
Urals-Volga basin, an area which 
now accounts for 70 pct of the coun- 
try’s crude output.” 


Reserves: The Russians would give 
no specific figure but indicated that 
in many areas their annual rate of 
production is 4 to 5 pct of the meas- 
ured reserve. Since production in 
1959 was 130 metric tons (950 mil- 
lion bbl per day) Mr. Gakner esti- 
mated that the total measured re- 
serve is between 19 and 24 billion 


bbl. Recently, he says, the New York 
Times credited the USSR with a 
proved reserve of 60 billion bbl— 
nearly twice that of the U. S. and 
about 20 pct of the world’s total. On 
several occasions during the Ameri- 
cans’ tour of inspection the Russians 
referred to their reserves as the 
world’s largest. “True or false,” 
writes Mr. Gakner, “they act as if 
they have it, and appear to shape 
their plans accordingly.” 


Refining: The Russians prefer to 
build plants of standard design, con- 
sisting of one line of equipment ca- 
pable of refining 3 million metric 
tons of crude per year (about 60,000 
bbl per day). Larger plants will 
consist of two, three, or more such 
lines with or without combining of 
the secondary processes. 


Equipment: Field exploration 
equipment is bulky. Computers for 
electro-modeling of reservoirs are 
of the type used in the U. S. 15 or 
20 years ago. But the Russians pro- 
duce results and show great inge- 
nuity in their field production equip- 
ment. They show practically none 
in refining equipment. 


Labor: Compared with the US., 
Soviet field production crews are 
overstaffed by 20 to 30 pct. Their re- 
fineries employ two or three times 
as many people; about 45 pct are 
women. In research up to 50 pct are 
women. 


Safety: There are no hard hats or 
safety shoes. Workers on derricks 
wear loosely fitting clothes. Stairs 
are shaky and uneven. There are 
low overhead pipes and protruding 
beams. Housekeeping is occasionally 
good, but generally quite poor. 

From the numerous technical ex- 
changes, Mr. Gakner concludes, it 
is obvious that in most industrial 
fields our technology is far superior 
to that of the USSR, but we would 
do well to remember that the Soviet 
Union has rich mineral resources 
and is growing in mineral and in- 
dustrial strength. 
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the Sections 


Continued 


e The El Paso Section met at the 
Hotel Cortez on Jan. 11, 1961, where 
they heard Ralph S. Clayton, radi- 
ologist, give a talk called The Prob- 
lem of Surviving Nuclear Attack. In 
the course of his talk, Dr. Clayton 
mentioned that Russia has re- 
equipped its armed forces twice since 
World War II and that during 1958 
it fired some 1350 missiles, Since 
then it has fired only a few of them 
but has been mass-producing several 
types of guided missiles. An atomic 
bomb fired from a distance of one 
to three miles above ground would 
destroy everything within a circle 
with an eight-mile radius. The dan- 
gerous fall-out would come in about 
20 min after the explosion. Properly 
constructed air raid shelters would 
save many lives. 

Election of officers for the new 
vear took place with the following 
results: Perry Alers, chairman; Wil- 
liam H. Eason, vice chairman; and 
Guy Ingerscll, secretary-treasurer. 
Directors are: Paul H. Hale, J. G. 
Urquhart, Hallard L. Foester, Homer 
C. Hirsch, Warren W. Whiton, Philip 
Brown, and C. Handman Bush. 


e The Student Chapter of the Uni- 
versity of Washington reported on 
its activities for the fall quarter as 
follows: an illustrated talk on New- 
mont’s drilling project in Alaska by 
Willis Beach; a talk on silver by the 
president of Sunshine Mining Co.; 
and two films—The Forgotten Ore of 
Eagle Mountain and The Ripple 
Rock Blast. Officers for the year 
were: Clarke Stockwell, president; 
Don Stevens, vice president; and 
Mike McCleary, secretary-treasurer. 


Pictured at the Montana Section annual meeting from left to right are: Guy Wever, 
incoming chairman of the local section; AIME President-Elect Ronald McNaughton, 
Fred Strandberg, National Director; Ernest Kirkendall, National Secretary; and 
Clifford Hicks, Western Field Secretary. Other local officers: Koehler Stout, secre- 
tary-treasurer; Lester Zeihen, vice chairman; and George Hanson, outgoing chairman. 
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Some University of Washington Student Chapter members. Front: Reed Miller, Mike 


McCleary, Clarke Stockwell. Back: Art Kimball, Dick Douglas, and Willis Beach. 


@ More than 80 members of the Tuc- 
son Subsection (Arizona Section) 
attended the December 14 meeting 
at Holiday Inn to see the movie Tar- 
get, Toquepala. This was the largest 
attendance since the Subsection was 
formed in January 1960. 


e The annual election meeting of the 
Montana Section was held Dec. 10, 
1960, in the Silver Bow Ballroom of 
the Finlen Hotel in Butte. A social 
hour and fried chicken dinner pre- 
ceded the main order of business— 
election of officers. Guy Wever was 
elected chairman and Lester Zeihen 
vice chairman, Koehler Stout was 
re-elected secretary-treasurer. 

Notable guests at the meeting were 
Ronald McNaughton, AIME Presi- 
dent-Elect; Ernest Kirkendall, Na- 
tional Secretary; and Clifford Hicks, 
Western Field Secretary, all of 
whom gave brief addresses. A dance 
followed which was enjoyed by more 
than 200 members, their wives and 
guests. 


e Ladies Night of the Chicago Sec- 
tion on Jan 4, 1961, featured a talk 
by Peggy Stanley, manager of the 
Home Planning Bureau of Marshall 
Field & Co., entitled Interior Design- 


Trends of Today. Mrs. E. J. Bell, 


chairman of the local WAAIME sec- 
tion, served as chairman for the 
meeting, which was held at the Chi- 
cago Bar Assn. The occasion was a 
noteworthy one, for it marked the 
presentation of the Robert Lansing 
Hardy Gold Medal to Jerome B. 
Cohen of the department of metal- 
lurgy, Northwestern University. 


e The Utah Section met Dec. 15, 
1960, in the University of Utah Union 
Bldg. for dinner and an interesting 
program. Joe Chambers, supervisor 
of applied materials and methods at 
the Research Div. of Marquardt 
Corp., presented an illustrated talk 
entitled Preparation and Application 
of Metals in the Space Age. The talk 
was followed by a film on molyb- 
denum, showing the processing and 
fabrication details in preparing this 
metal for applications such as ram- 
jet motors where it is subjected to 
extremely high temperatures. 


e Richard H. Olson, assistant eco- 
nomic geologist of the Nevada Bu- 
reau of Mines, was guest speaker at 
the Reno Subsection (Nevada Sec- 
tion) meeting Dec. 9, 1960. He dis- 
cussed the possible application of 
several of Nevada’s little-known 
nonmetallic minerals to important 
uses in industrial processes. He re- 
vealed that recent research with 
naturally occurring zeolites indicates 
that they can be adapted at greatly 
reduced cost as substitutes for ex- 
pensive synthetic compounds now 
used as filters in the manufacture of 
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high-octane gasoline, as dessicants, 
and as catalyst carriers in various 
chemical processes. The lecture was 
illustrated by colored slides showing 
source deposits and the unique 
method of assaying the collected 
samples. 


e On Dec. 21, 1960, the Lima Peru 
Section heard a luncheon address by 
Alfonso Rizo Patron, prominent 
young mining and metallurgical en- 
gineer who is now chairman, as per- 
sonal representative of the President 
of the Republic, of the Inter-Min- 
isterial Committee on Economic De- 
velopment. He is connected with sev- 
eral mining and industrial concerns 
and has recently been Minister of 
Development and Public Works. Mr. 
Rizo Patron presented ideas as to 
how the mining, exploration, and de- 
velopment of the Peruvia area could 
be undertaken. The Peruvia project 
is a large-scale irrigation-electrifi- 
cation program for development of 
the eastern slopes of the Central 
Andes of Peru. Basic studies for the 
project were recently completed by 
the consulting firm of Arthur D. 
Little Inc. In discussing the possible 
mining, exploration, and develop- 
ment phases, the speaker made a 
strong appeal to the mining industry 
for active participation. His enthusi- 
astic presentation received warm 
praise from members and guests. 


e The Minnesota Section held its an- 
nual meeting Jan. 9, 1961, at the 
Norshor Theater in Duluth, in con- 
junction with the annual mining 
symposium on January 10 and 11 
sponsored by the University of Min- 
nesota Extension Service. Robert J. 
Linney, president of Reserve Mining 
Co., gave the keynote address, The 
Lake Superior Mining Industry: Its 
Problems—lIts Possibilities. Mr. Lin- 
ney’s opening speech was followed 
by a talk entitled A Challenge to 
Lake Superior Ores by M. O. Holo- 
waty, chief engineer of Inland Steel 
Co. M. E. Volin, R. R. Beebe, and 
W. H. Hockings, all of Michigan Col- 
lege of Mining and Technology, dis- 
cussed problems in beneficiating the 
oxidized iron formations. 

Luncheon was held in the Hotel 
Duluth ballroom. The guest speaker, 
Harold J. Lunde, chose for his topic 
The Economic Outlook for 1961 and 
Beyond. R. R. McNaughton, AIME 
President, 1961, also said a few 
words. During the afternoon session 
the following papers were presented: 
Basic Research Trends in Mining by 
Paul Allsman, chief mining engineer, 
U. S. Bureau of Mines; Basic Re- 
search Trends in Beneficiating by 
Nathaniel Arbiter, professor of min- 
eral engineering, Columbia Univer- 
sity; and Training Men for the New 
Iron Ore Technology by J. S. Kopas, 
training counselor, Republic Steel 
Corp. 

The dinner, also held in the Hotel 
Duluth ballroom, was the occasion of 
an award to R. J. Linney, who was 


R. J. Linney, recipient of mining award. 


named “Man of American Mining in 
1960.” He was cited for his leader- 
ship in the design and operation of 
taconite mining and milling facili- 
ties. In February 1960 Mr. Linney 
received the AIME William Law- 
rence Saunders Medal for distin- 
guished achievement in the field of 
taconite pellet production. Guest 
speaker of the evening was Wyatte 
F. DeLoache, of E, I. du Pont de Ne- 
mours & Co., whose talk was entitled 
The Menace of the Misinformed. 
The following members of the 
Minnesota Section were elected offi- 
cers for 1961: Eugene P. Pfleider, 


chairman; R. C. Ferguson, Charles 
Grant, and John Hearding, vice 
chairmen; and W. F. McDermott, 
re-elected secretary-treasurer. 


e D. H. Lyon, of Kollstan Semicon- 
ductor Elements Inc., presented an 
informative talk on the semiconduc- 
tor industry at the Dec. 8, 1960 meet- 
ing of the Colorado School of Mines 
Student Chapter. In his talk, Mr. 
Lyon covered a brief history of the 
industry and reviewed late develop- 
ments in materials and devices, with 
emphasis on crystal structure. After 
the talk the students made a tour of 
the Kollstan plant in Golden. 


D. H. Lyon addressing the Student Chap- 
ter at the Colorado School of Mines. 
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BLOWER TUBING Famous MineVent 
Tubing in two dependable grades— 
ABC Neolon for severest service and 
ABC #14 for average mine conditions. 
Two types of suspension. Choice of 
three methods of coupling. 25’, 50’, 
100’ standard lengths; 8” to 36” di- 
ameter. 


BRATTICE CLOTH IN 7 TYPES A 
type for every preference and budget 
—jute base, cotton base, and plastics. 
Flameproofed and mildewproofed. Yel- 
low for higher visibility. Standard 
lengths and widths. 


Also Powder Bags and Trolley Guards. 
SEND FOR CATALOG, 


ta 
AMERICAN 
BRATTICE CLOTH CORP. 


330 KING'S HIGHWAY, WARSAW, INDIANA 


MARCH 


The 

Most 
Complete 
Line 


SUCTION TUBING Two types— 
MineDuct with enclosed wire re- 
inforcing spiral and ABC Wire 
Reinforced with exposed spiral wire 
insert—both the finest quality suc- 
tion tubing in their range. Same 
suspension and coupling arrange- 
ments as our blower tubing. 
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life blood Industry 


Derived from the Greek word meaning blood, or blood-like, 
Hematite was so named because of the reddish hue found in 
most of its varieties. This important mineral has indeed pro- 
vided “‘life blood” for the iron and steel sinews of industry. 
For many decades, Hematite—the basic ingredient which 
feeds the blast furnaces of the world—has been one of the 
most important minerals of civilization. 
Symons Cone Crushers, with their great capacity for finely 
crushed material at low cost, have been an important factor 
in the efficient reduction of the Hematite, as well as the 
Magnetite and Taconite iron ores throughout the world, and . ++ The machines that revolutionized 
have established outstanding production records in keeping crushing practice... are built in a 


pace with industry’s insatiable demands. Tar 
ties to over 900 tons per hour. 
NORDBERG MFG. CO., Milwaukee 1, Wisconsin Write for descriptive literature. 


©1089, N. M. CO. 


O SYMONS... registered Nordberg trademark 
Known throughout the world. 
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Contrary to the Personals item 
in January, page 66, James K. 
Richardson was transferred 
from Glover Associates (Can- 
ada) Ltd. to the American or- 
ganization, Glover Associates 
Inc., and has opened an office 
for the American Company at 
120 Montgomery St., San Fran- 
cisco. Mr. Richardson is also 
vice president of Glover Asso- 
ciates Inc. 


Alexander Gakner, internationally 
known expert on the Soviet mineral 
economy, has resigned from the 
Federal Bureau of Mines to accept 
the position of assistant vice presi- 
dent, International Div., Royer and 
Roger Inc. Last summer he repre- 
sented the Bureau of Mines on the 
team of experts from the U.S. petro- 
leum industry that inspected a large 
part of the Soviet oil industry. 

Mr. Gakner plans to continue re- 
search activities on the mineral 
economies of the Soviet Bloc coun- 
tries within the framework of Royer 
and Roger’s activities, which also in- 
clude technical and scientific trans- 
lations, abstracts, and bibliograph- 
ical work from Russian and other 
East European languages. His new 
business address is 1000 Vermont 
Ave., N.W., Washington 5, D.C. 


The appointment of Stanley E. 
Jerome as associate director of the 
Nevada Bureau of Mines and the 
Nevada Mining Analytical Labora- 
tory, public service agencies of the 
Mackay School of Mines, was an- 
nounced recently by Charles J. Arm- 
strong, president of the University of 
Nevada. Prior to his present appoint- 
ment, Mr. Jerome was consulting 
geologist for Hunting Geophysical 
Services Inc., Salt Lake City. 


Arthur C. Daman, Jr., recently re- 
turned to Denver from Lima, Peru, 
where he organized and managed 
Denver Equipment Co. (Peru) S.A. 
for the past three years. He is pres- 
ently attached to the company’s In- 
ternational Sales Div., with head- 
quarters in Denver. He is responsible 
for all sales activities in Mexico, 
Central America, and South America. 


At the beginning of the new year 
E. H. Roberts was appointed to the 
position of mine superintendent, with 
responsibility for and authority over 
underground operations of Inland 
Steel Co. coal mines at Wheelwright 
and Price, Ky. Since 1950 Mr. Roberts 
has worked with Inland Steel Co. in 
several capacities, including assign- 


S. E. JEROME 


ments as superintendent of under- 
ground maintenance and mining en- 
gineer. 


A. C. DAMAN, JR. 


Following six months spent with Na- 
tional Smelting Corp., Avonmouth, 
England, to gain experience in oper- 
ating the blast furnace developed by 
the company to treat zinc-lead flota- 
tion concentrates, Donald C. Vernon 
returned to Australia to take the 
position of smelter superintendent 
for Sulphide Corp. Pty. Ltd. He had 
formerly been mill superintendent 
for Territory Enterprises Pty. Ltd. 
Both companies are subsidiaries of 
Consolidated Zinc Pty. Ltd. 


Derek J. Barratt, a student at the 
Royal School of Mines, London, has 
interrupted his academic studies to 
work for McIntyre-Porcupine Mines 
in Ontario. He will resume his 
studies in the fall. 


C. P. Gail, construction consultant 
specializing in shaft and foundation 
freezing, has shifted his operations 
from Painesville, Ohio, to San Clem- 
ente, Calif. He started his consulting 
practice at the beginning of 1960 
when he retired from his position as 
project manager with Winston Bros. 
Co. in Minneapolis. He is now work- 
ing on special assignments for Wins- 
ton Bros. and other companies and 
is actively engaged in several freez- 
ing projects, including the Litani 
tunnel project for The United Engi- 
neering Co., Beirut, Lebanon. 


H. B. Fyffe, area manager for Eagle- 
Picher Co., has been transferred 
from St. Louis to Houston. 


David L. Veith has been trai sferred 
back to the Pickands Mather & Co. 
laboratory at Hibbing after spend- 
ing ten months at Wabush Lake, 
Labrador, at the Wabush Iron Co. 
Ltd. pilot plant operation, where he 
was in charge of all sampling and 
sample preparation. During the sum- 
mer months he also acted as shift 
foreman. 


Southern Peru Copper Corp. recently 
announced three executive appoint- 
ments: Edward MeL. Tittmann was 
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materials handling equip- 
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Continental C yor line. 
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named president and will also retain 
his chairmanship of the executive 
committee. He will make his head- 
quarters in New York. F. W. Archi- 
bald was named vice president and 
general manager in charge of all of 
the company’s operations in Peru. 
He will be stationed at Toquepala, 
Peru, site of the company’s open pit 


| copper mine, mill, and smelter. D. J. 
| Buckwalter 


has been appointed 


| smelter superintendent. 


J. R. MILLER 


U. S. Borax & Chemical Corp. re- 
cently announced the appointment 
of J. R. Miller to the newly-created 
position of management science ana- 
lyst in the company’s administrative 
department. Mr. Miller has been 


he joined the U. S. Borax 20 Mule 
Team Products Dept. as technical 
manager, product development. 


Roy T. McIntosh, field service engi- 
neer with Boeing Airplane Co., has 
been transferred from Witchita, 
Kan., to Chicopee, Mass., where he 


| is senior representative for the com- 
| pany in all phases of field engineer- 
| ing work associated with its products 
| at 8th AF Headquarters, Westover 


Air Force Base. 


_ Charles H. Moore has been appointed 


technical director of the Copper Pro- 
ducts Development Assn. Inc., re- 
cently founded by six major Amer- 
ican producers. Membership is open 


| to all copper-producing companies in 


the Free World and now stands at 
seventeen. Mr. Moore will be respon- 
sible for the direction and manage- 
ment of the copper research studies 
which Clyde Williams, technical di- 
rector pro tempore, established at 
research laboratories in this country 
and abroad during the Association’s 
organizational period. These projects 
include engineering survey studies, 
a study aimed at the development of 
a stainless copper, and an investi- 
gation of organic and inorganic coat- 
ings for copper-bearing metals. In 
cooperation with the technical and 
marketing committees of CPDA, he 
will also be responsible for the 


establishment of additional studies 
designed to develop new uses and 
markets for copper. Before accepting 
this new post, Mr. Moore was execu- 
tive director of research and devel- 
opment for P. R. Mallory & Co. of 
Indianapolis. 


Paul L. Vandeveer has become assis- 
tant mining geologist for Western 
Nuclear Inc. He was formerly em- 
ployed by Federal, Gas Hills, Part- 
ners at Riverton, Wyo. 


0. Terichow, formerly with Allis- 
Chalmers Mfg. Co. as application 
engineer in the process machinery 
department, has joined the U.S. 
Bureau of Mines Mining Research 
Center in Minneapolis as supervisor, 
mining research engineer. In his new 
position Mr. Terichow is engaged in 
basic and applied research on drilling 
and comminution of ores. 


Gordon H. Chambers resigned as 
chairman of the board of Foote Min- 
eral Co. toward the end of last year. 
Although retired from active em- 
ployment with the company, he con- 
tinues to serve as a member of the 
board of directors. Mr. Chambers 
had been with Foote since 1928 and 
served as president as well as chair- 
man of the board. 


Upon completion of his work at the 
Graduate School of Business, Stan- 
ford University, George W. Mitchell, 
Jr., has taken a position with Ultek 
Corp., an electronics firm, as assis- 
tant to the sales manager. 


After eight years as general manager 
of Sonoma Corp., W. Alexander Hut- 
ton has opened an office in San Jose, 
Calif., to carry on a general mining 
and consultant practice. 


John A. Abramo has joined the U.S. 
Atomic Energy Commission at Grand 
Junction, Colo., as a metallurgical 
engineer. He was formerly general 
mill foreman for The Anaconda Co. 


Following his graduation from the 
University of Wisconsin, W. A. Alex- 
ander, Jr., joined Shell Oil Co. and 
upon completion of his training pro- 
gram has been assigned to the com- 
pany’s Midland Div. Production Dept. 
as a junior exploration engineer. 


Robert E. Johnson, a junior mining 
engineer with Inland Steel Co., has 
been transferred from the general 
office at Ishpeming, Mich., to the 
Menominee Range. 


C. G. Harris, former mining superin- 
tendent for Asbestos Corp. Ltd. at 
the King-Beaver Mine in Quebec, 
has moved to Jamaica, B.W.L, to 
take a job as mine superintendent 
with Reynolds Jamaica Mines Ltd. 


R. Hartman has taken a position as 
methods engineer with Denison 
Mines at Elliot Lake, Ont. He was 
formerly time study engineer for 
Sigma Mines Ltd. 
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Shiobara, chief geologist at the 
head office of Mitsui Mining & Smelt- 
ing Co. Ltd., has accepted an invita- 
tion from Marindugue Iron Mines 
Agents Inc. to serve as a visiting 
consultant geologist in Manila. 


Cyanamid de Mexico, S.A. de C. V., 
recently announced the appointment 
of Ignacio Hinojos as technical rep- 
resentative of the mining chemicals 
department. Working out of his 
headquarters in Torreon, Mexico, he 
will provide technical assistance to 
Mexican mining companies in the use 
of Cyanamid mining chemicals and 
explosives. Prior to joining Cyana- 
mid, Mr. Hinojos was metallurgical 
engineer with the Fresnillo Co. 


H. Jay Brown has been named super- 
visor of industrial relations for ore 
haulage, the two concentrators, and 
the central power station of Utah 
Copper Div., Kennecott Copper Corp. 


After 42 years of service with Oliver 
Iron Mining, Leon E. Battles, super- 
visor of mining engineering for the 
division’s Minnesota operations, re- 
tired at the end of 1960. He and Mrs. 
Battles have settled in Bemidji, 
Minn. 


The Explosives Dept., Hercules 
Powder Co., recently announced 
three new appointments: Thomas E. 
Brown, who has been district man- 
ager of the Pittsburgh district since 
1956, was named assistant director of 
sales of the Explosives Department. 
Succeeding him as district manager 


R. E. Byler, assistant to the president of 
Western Knapp Engineering Co., San 


Francisco, en s for the Middle East, 
where he will join a company repre- 
sentatives to confer with hades of gov- 
ernment and industry. Among examples 

U.S. industrial development to be 
shown will be a film of the Kennecott 
Copper smelter in Arizona engineered 
and built by Western Knapp in 1957-58. 


is Rebert F. Kelleher, who has been 
assistant manager of the Pittsburgh 
district since 1959. Robert J. Shiel, 
formerly technical sales_ service 
representative of the Pittsburgh dis- 
trict has become assistant district 
manager. 


U.S. Smelting Refining & Mining Co. 
recently announced the retirement 
of N. W. Rice, chairman of the board, 
and F. S. Mulock, president. Both 
will continue as members of the 
board of directors and of the execu- 
tive committee and will serve as con- 
sultants to the company. C. G. Rice, 
presently executive vice president, 
has been elected to succeed Mr. 
Mulock as president. J. George Gange, 
presently administrative vice pres- 
ident, has been elected senior vice 
president and J. B. Metcalfe, pres- 
ently assistant to the president, has 
been elected vice president. 


P. H. Sevensma has been appointed 
geologist 1V, Sullivan Mine, Mines 
Div. of The Consolidated Mining & 
Smelting Co. at Kimberly, B. C. 


Promotion of six employes of the 
Utah Copper Div. of Kennecott Cop- 
per Corp. was announced recently. C. 
Arthur Zeldin has been named refin- 
ery superintendent, filling the post 
vacated earlier by the promotion of 
Wayne Burt. Mr. Zeldin was form- 
erly superintendent of refinery op- 
erations. Dean D. Kerr has become 
operations superintendent at the 
mine, a post left vacant by the earl- 
ier announced promotion of Ray 
Gough. Kerr was recently general 
train and shovel foreman. John C. 
Larson has moved 


finery operations; T. J. Blair has ad- 
vanced to general foreman of the re- 
fining tank house from casting sched- 
uling foreman. Farrel L. Alsop has 
moved into the casting scheduling 
foreman spot and John Helm has be- 


come general train and shovel fore- 


man for the copper pit. 


With the new year, the Geology Div. 
of Northern Pacific Railway Co. 
opened an office in the Graysher 
Shopping Center, Hibbing, Minn. 
Layton C. Binon, who has been min- 
ing geologist for the company’s iron 
ore properties for the past several 


into Zeldin’s | 
former post as superintendent of re- | 


- years, is in charge of the office, with | 


responsibility for continuing geolo- | 
gic studies and related investigations | 


on the railway’s properties in this 
region as well as lease inspection 
work. 


Robert W. Taber has recently been 
named assistant to the president of 
The Cleveland-Cliffs Iron Co. Mr. 
Taber has been with Cleveland- 
Cliffs since 1939 except for the war 
years when he served with the Army 
Air Force. Since joining the com- 
pany, he has served successively in 
the ore sales, mining, and finance de- 
partments. 
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Paul Bailly has been appointed 
president of Bear Creek Mining Co., 
the domestic exploration subsidiary 
of Kennecott Copper Corp. Mr. 
Bailly, who will make his head- 
quarters at the company’s main office 
in Salt Lake City, joined Kennecott 
in 1952 and has been district geolo- 
gist for the central district of Bear 
Creek Mining Co. in Minneapolis 
since 1957. 


William J. Karwoski, a recent grad- 
uate of the University of Illinois, 
is doing research on the hydraulic 
pumping of solids as a graduate stu- 
dent at the Colorado School of Mines. 


After a six-month vacation in Eng- 
land, following more than 16 years 
in Chile with Andes Copper Mining 
Co., P. K. Aldous has returned to 
South America as mill operator for 
Frontino Gold Mines Ltd. in Colom- 
bia. 
Jack Burgess is on a six-month 
leave of absence from Peru Mining 


Co., where he was a mining engi- 
neer, to serve with the U. S. Army. 


Clinton C. Cornelius was recently 


Cc. C. CORNELIUS 


J. HALLETT 


appointed executive vice president of 
Emerald Coal & Coke Co. He was 
formerly vice president of engineer- 
ing. 


The appointments of John L. Hallett 
and Louis H. Oppenheim as vice 
president of Kaiser Industries Corp. 
and Franklin T. Matthias as vice 
president of Henry J. Kaiser Co. 
were announced recently. Mr. Hallett 
is general manager of Kaiser Engi- 
neers International, a division of the 
Henry J. Kaiser Co., of which he is 
also vice president; Mr. Oppenheirn 
is general manager of Kaiser Engi- 
neers and a vice president of Henry 
J. Kaiser Co.; and Mr. Matthias is 
manager of heavy construction for 
Kaiser Engineers. Before joining the 
organization in the early part of 1960 
Mr. Matthias was chief engineer and 
director of engineering and construc- 
tion for Aluminum Co. of Canada 
Ltd. 


Following his graduation from the 
Royal School of Mines, London Uni- 
versity, J. Humphriss has taken the 


with an 


EXPLORATORY 
DRILLING PROGRAM 


In addition to the latest, most modern drilling 
machines and equipment, we have tools and 
techniques not generally available. For Ex- 
ample: Where our customer's primary con- 
cern is an “on-course” hole, we have our 
Craelius Drill Hole Survey Instrument to 
guide us. On deep hole work our ability to 
deflect holes and accurately control their new 
direction has saved our customers money by 
eliminating the need for additional holes from 
the surface. Using our “Frozen-Core Tech- 
nique” we have successfully recovered 98% 
core in sand and siltstone where others had 
previously recovered only 60 to 65%. 


Ours is not “just an ordinary 
service” ... When you are plan- 
ning your next exploratory drill- 
ing project, give us an opportunity 
to show you how well we can 
serve you. 
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post of assistant metallurgist with 
Mufulira Copper Mines Ltd. in 
Northern Rhodesia. 


John Ritter has taken a position as 
hydraulic engineer with the US. 
Geological Survey, Water Resources 
Branch, in Casper, Wyo., following 
two years in Venezuela as a petro- 
leum engineer with Creole Petro- 
leum Corp. 


Clifford James has been named gen- 
eral manager of the Ensenada gold 
mine of Beryllium Resources de 
Mexico, S.A., according to a recent 
announcement of Bruce Odlum, pres- 
ident. 


Leslie C. Gates recently announced 
the change of his firm name from 
Ferguson-Gates Engineering Co. to 
Gates Engineering Co. with offices 
in Beckley and Charleston, W. Va. 
The firm offers a complete engineer- 
ing service as consulting, civil, and 
mining engineers. 


Edwin C. Young, formerly mill super- 
intendent for Louis Moore G. Mining 
Co. in Northern Transvaal, South 
Africa, has joined Giant Reef Gold 
Mining Co. in the same capacity. 


Eastern Gas & Fuel Associates re- 
cently announced the following 
changes of superintendents in south- 
ern West Virginia mines: Donald B. 
Shupe, formerly superintendent of 
Wharton No. 2 mine, has been trans- 
ferred to the company’s Kopperston 
mine; Robert H. Freeman, superin- 
tendent of Wharton No. 1 mine, has 
been transferred to the Wharton No. 
2 mine; and Wayne M. Plymale, Jr., 
formerly superintendent of the re- 
cently closed Beards Fork mine, has 
been transferred to Wharton No. 1. 


Alain Bullet, formerly with Societé 
des Mines de Zellidja, Morocco, is 
now affiliated with Mine D’Angevil- 
lers, Moselle, France. 


Upon graduation from the Royal 
School of Mines, London, N. E. J. 
Ebsworth has gone to Northern 
Rhodesia to become a trainee with 
Mufulira Copper Mines Ltd. 


A. W. Jeffers has gone to Chile to 
take a position as assistant concen- 
trator superintendent with Braden 
Copper Co. He was formerly chief 
metallurgist with Shattuck Denn 
Mining Corp. in Arizona. 


R. W. Hillmer, formerly assistant 
plant engineer at the East Chicago 
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plant of U.S. Gypsum Co., has be- 
come plant engineer at the South 
Gate gypsum plant of Fibreboard 
Paper Products Corp. 


R. E. Shepard, a former explosives 
sales trainee for Olin Mathieson 
Chemical Corp., has become a min- 
ing engineer at the company’s 
Worthy mine, Limestone Dept., in 
Saltville, Va. 


E. L. Dana, who had been serving as 
district sales manager out of Duluth 
for the Explosives Div., E. I. du Pont 
de Nemours & Co., has been trans- 
ferred to Pittsburgh as district sales 
manager for that territory. 


Mine & Smelter Supply Co., Denver, 
recently announced the appointment 
of Wade K. Halvorson as vice presi- 
dent in charge of the manufacturing 
division. Prior to this appointment 
Mr. Halvorson was named director 
of the division. 


A. J. Matthies has joined Burroughs 
Corp. as site engineer after receiv- 
ing an M.B.A. degree from the 
Wharton School of Finance, Univer- 
sity of Pennsylvania. 


After 33 years with Barton Mines 
Corp. H. H. Vogel has retired to live 
in Florida. A vice president at the 
time of his retirement, Mr. Vogel 
will be on call as _ consultant. 


Notice 


One of the sources of news for 
this department is the form we 
send out following report of 
change-of-address. In a number 
of cases recently only the lower 
half of the form has been re- 
turned—without the addition 
of the sender’s name (which 
appears on the upper portion 
of the letter)—it is impossible 
for us to determine whom the 
item concerns. Plese return the 
entire letter with all pertinent 
information correctly noted. 


Paul F. Boswell, a general mine fore- 
man for Cerro de Pasco Corp., has 
been transferred from Yauricocha, 
Peru, where he had worked for six 
years, to the company’s mine at 
Casapalca. 


R. H. S. Ewins has gone to Polis, 
Cyprus, as assistant general manager 
for Cyprus Sulphur & Copper Co. He 
had formerly been a metallurgist 
with Mount Isa Mines in Queensland, 
Australia. 


R. L. Mullen, former explosives en- 
gineer for Utah Construction & Min- 
ing Co., has become foreign and 
domestic blasting consultant. 


CHANGE OF ADDRESS AND PERSONALS FORM 


CHANGING YOUR ADDRESS? Don't forget to notify us six (6) weeks before you 
move, if possible, to insure uninterrupted receipt of your publications and correspond- 
ence. Please fill in the form below and send it to: J. F. Lynch, Asst. Treasurer AIME, 
29 West 39th Street, New York 18, N. Y. 


items is six weeks before date of issue.) 
Former Company _. 

Former Title . 

New Company 

New Title _ 


PERSONALS: Please list below your former company and title and your new title and 
company ‘or new work) for use in Mininc Encineerinc. (Copy deadline for personals 


of Time There 
of Change 
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machinery where backing agents 
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4%” and is only % the weight of other 
backing agents. Conveniently pack- 
aged, NORDBAK is the one modern, 
effective backing agent for man- 
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Southwest Minerals 


(Continued from 
Conference page 290) 


ploration in Parts of California 
and Nevada: W. C. McCulloch, 
Southern Pacific Co., San Fran- 
cisco. 

Sonar Techniques for Prospecting 
Beneath the Ocean Bottom: Gary 
Hayward, Samuel O. Raymond, 
and Harold E. Edgerton, Edger- 
ton, Germeshausen & Grier Inc., 
Boston. 

Nuclear Session II 
Charles E. Violet and 
Larry T. Eck, Chairmen 

The Geology and Mining Signif- 
icance of Underground Nuclear 
Explosion, Rainier: Thomas L. 
Thompson, Stanford Research In- 
stitute. 

Application of Nuclear Energy to 
Industry: Leo <A. Woodruff, 
Atomic Energy Commission, Las 
Vegas, Nev. 

Explosive Cratering Experiments: 
Luke J. Vortman, Sandia Corp., 
Albuquerque, N.M. 

Radicactivities Associated with Nu- 
clear Explosives: Gary H. Higgins, 
University of California, Lawrence 
Radiation Laboratory. 


TUESDAY NOON 


All Participants Luncheon 
Speaker: AIME President R. R. Mc- 
Naughton, The Consolidated Min- 

ing & Smelting Co., Trail, B.C, 


TUESDAY, APRIL 25, PM 


Industrial Minerals Session III 
Frank B. Hunter and 
J. K. Brooke, Chairmen 
Grantham Mines Tale Operation: 
Richard H, Franklin, Grantham 
Mines, Laguna Beach, Calif. 
Economic Aspects of the Interrup- 
tion to Diamond Production in the 
Congo Republic: A. F. Daily, con- 
sulting mining engineer, Oakland, 
Calif. 
Salinas of Guerrero Negro: C. J. Mc- 
Claughry, Exportadora de Sal, 
S.A., Lower California, Mexico. 


A Brief Survey of the Barite De- 
posits of California: F. Harold 
Weber, Jr., California Division of 
Mines, Los Angeles. 


Physical Metallurgy Session 


G. A. Moudry and 
John W. Riches, Chairmen 


Properties of Electron Beam Melted 
Metals and Alloys: C. d’A. Hunt, 
Metallurgical Corp., Richmond, 
Calif, 

Commercial Applications of Tita- 
nium Metal: Leo Barron, E. I. du 
Pont de Nemours & Co., Wilming- 
ton, Del. 

Casting of Tungsten Base Alloys, 
Russel Nardy, Oregon Metallur- 
gical Corp., Albany, Ore. 

Improved Austenitic Manganese 
Steels for Abrasion-Resistant Ap- 
plications: T. E. Norman, Abra- 
sion-Resistant Alloy Development, 
Climax Molybdenum Co., Denver. 

Mining Session 
J.C. Kinnear, Jr., and 
Frank E. Love, Chairmen 

Underground Iron Mining in Ne- 
vada: G. W. de La Mare, Jackson 
Mountain Mining Co., Winne- 
mucca, Nev. 

Skip Haulage at Kennecott’s Nevada 
Mines Division: J. D. McBeth, 
Kennecott Copper Corp., Ruth, 
Nev. 

Benefits Derived from Changeover 
to Trackless Equipment in a Flat- 
Lying Ore Deposit: Ray Schultze, 
See-Tee Mining Corp., Grants, 
N.M. 

Factors to be Considered in the De- 
velopment of a Mine: Mathew P. 
Rowe, LaSalle Mining Co., Grand 
Junction, Colo. 

Input and Output Characteristics of 
Electric Blasting Caps: L. E. Sentz, 
American Cyanamid Co., Latrobe, 
Pa. 


Pacific Northwest 

(Continued from page 288) 

the two geology sessions the follow- 
ing papers are scheduled and others 
are pending: Geology of the Hunt- 
ers Quadrangle, Washington and En- 
gineering Geologic Studies as an Aid 
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in Urban Development. The non- 
metallic session will include papers 
on cement operations in the Pacific 
Northwest; quality concrete; precast 
and prestressed concrete; and cable 
tramway automation. The following 
papers have been scheduled for the 
geophysics session: Magnetometer 
and Scintillometer Surveys in Ferry 
and Okanogan Counties, Washington; 
Aerial Magnetometer Exploration 
and the Attitude of the Exploration 
Manager (tentative); Seismic Sur- 
vey on John Day Damsite, Columbia 
River, Washington and Oregon (film 
with comments); and three short 
papers on a successive approxima- 
tion method for interpreting gravity 
anomalies; structure calculations 
from gravity data and density logs; 
and application of gamma-gamma 
logs for in situ analysis of rocks. 

ASM plans to devote two sessions 
each to primary metal working and 
secondary metal working. 


New Mexico Plans for 
Uranium Symposium 

The Central New Mexico Section 
is the sponsor of the Sixth Annual 
Uranium Symposium to be held May 
12, 13, and 14 in Grants, N. M. Com- 
mittees have been appointed by 
Clyde Osborn, Section chairman, and 
plans are under way for the technical 
program and field trip. Harve Ashby 
is general chairman for the Sym- 
posium and James Greenslade is 
assistant general chairman. 

An outline of the tentative pro- 
gram includes a welcoming luncheon 
and banquet on Friday, May 12; a 
mining luncheon on Saturday, May 
13, which will include a symposium 
on production grade control in ura- 
nium mining; and a milling luncheon 
on Saturday, May 13, which will in- 
clude a forum on radiological con- 
trol in uranium milling. The tech- 
nical program includes a general 
session the afternoon of May 12; a 
mining and geology session the 
morning of May 13; and a milling 
session the morning of May 13. Some 
of the topics covered are the Am- 
brosia Lake District operations; mill 
maintenance; and the use of plastics. 


Rock Mechanics 
(Continued from page 288) 


session and a series of informal dis- 
cussion groups have been planned 
for that evening, following the ban- 
quet. The Symposium will close 
with general discussion and a sum- 
mary at the end of the Saturday 
morning session. 

A full social program has also 
been arranged, including an open 
house on Thursday evening, followed 
by a buffet and social evening at 
Centre Hills Country Club; an open 
house Friday morning and a banquet 
Friday evening in the Nittany Lion 
Inn main dining room, where Earl 
P. Strong, assistant dean, College of 
Business Administration, will speak. 
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Obituaries 


Bert S. Butler 
An Appreciation by 


J. D. Forrester and Eldred D. Wilson 


The death of Bert S. Butler (Mem- 
ber 1916) on Nov. 13, 1960, in Tucson, 
Ariz., was a great loss to the mining 
geology profession. 

Butler was born in Gainesville, 
N. Y., on March 3, 1877. After grad- 
uation from Genesco State Normal 
School in 1889 and from Cornell 
University in 1905, he taught for two 
years in the Cornell geology depart- 
ment and received a Master’s degree 
in 1907. 

His love for geology and interest 
in mineral deposits led him into 
scientific work with the U.S. Geolog- 
ical Survey from 1907 to 1920 and 
from 1924 to 1927, and also into ap- 
plied mining geology for Calumet 
& Hecla Mining Co. during 1920 to 
1924. He became professor of geology 
at the University of Arizona in 1927, 
where he devoted the remainder of 
his professional life to teaching and 
research. A comprehensive review 
of his accomplishments in geology 
would fill many pages. His numerous 
publications include classical works 
on ore deposits in Utah, Michigan, 
Colorado, Alaska, and Arizona. He 
and Nels P. Peterson, of the U.S. 
Geological Survey, recommended in 
1943 the drilling program which led 
to the discovery of the great San 
Manuel copper deposits. 

Throughout a career marked by 
widespread acclaim for skill in 
gathering facts and applying a sound 
philosophy to their interpretation, 
Dr. Butler earned many distinctions. 
He received the honorary degree of 
Doctor of Science from the Colorado 
School of Mines in 1929. In 1947 he 
was awarded the Penrose Medal by 
The Society of Economic Geologists 
“for outstanding contributions to 
the knowledge of the geology of 
metallic ore deposits.” 

Within AIME, of which he was 
a member for over 44 years, Dr. 
Butler promoted stimulating discus- 
sions, always taking a stand for clear 
distinctions between facts and specu- 
lations. 

At the University of Arizona, 
where he served as head of the 
geology department from 1931 to 
1948, he gained renown as a re- 
markable educator whose lectures 
and field supervision inspired stu- 
dents to learn geology through 
arduous study and leg-work, to 
carry on detailed mapping, and to 
appreciate research for its scientific 
and economic value. Many of the 
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men trained by him have climbed 
high on the professional ladder. 

A kind and courteous gentleman 
in the fullest meaning of the term, 
Dr. Butler was admired by all his 
professional associates, faculty col- 
leagues, and students. As evidence 
of his continuing desire to help 
worthy students, he and his wife 
established, in 1958, a fund to sup- 
port annual scholarships for gradu- 
ate students in geology in the Uni- 
versity of Arizona. 

Dr. Butler ranks among the notable 
geologists of all time. His contribu- 
tions as a scientist and teacher will 
continue to benefit and inspire others 
for many years. 


Fayette E. Brown (Member 1938) 
died Oct. 23, 1960, at the age of 63. 
Born in Iron Mountain, Mich., Mr. 
Brown spent his life working in that 
area, first as assistant engineer for 
Mineral Mining Co. in Iron River, 
then as an engineer for Pickands 
Mather Co. in Caspian. In June 1925 
he returned to Mineral Mining Co. 
as an engineer and the following 
year became assistant general man- 


| ager. At the time of his death he 
| was chairman of the board. Mr. 


Brown was educated at Cornell Uni- 
versity, attending from 1915 to 1917 
and from 1919 to 1921. 


Claude C. Cushwa (Member 1938) 
died in a San Luis Obispo, Calif. 
hospital Nov. 1, 1960, after a brief 
illness. He was born March 10, 1891, 
in Independence, Mo., and was a 


| graduate of the Missouri School of 


Mines at Rolla. The early days of 
his mining career took him through- 
out the West and Southwest as miner, 
millman, shift boss, timberman, and 
superintendent for Portland Gold 
Mining Co., Aurora Consolidated 
Gold Mining, Ray Consolidated Cop- 
per Co., Magna Copper Co., Park- 
Utah Consolidated Mines Co., and 
Silver Reef Mines Co., among others. 
Mr. Cushwa came to Grass Valley in 
1937 to become manager of the 
Spring Hill gold mine. In 1952 he 
came to San Luis Obispo, where he 
was employed at the chrome mine 
near Morro Bay. In 1953 he went to 
work for the division of highways, 
remaining in this employment un- 
til his retirement Oct. 22, 1960. 


Ray M. Henricksen (Member 1927) 
died recently in Fresno, Calif. He 
was born in Aurora, Neb., on May 6, 
1900, and was a graduate of the 
MacKay School of Mines, University 
of Nevada. Prior to entering the Uni- 
versity, Mr. Henricksen worked for 
five years as a miner and millman 


| in various western gold and silver 
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camps. Following his graduation he 
went to Butte, Mont., to work for 
Anaconda Copper Co. for a short 
period. From 1928 to 1930 he was 


director of Tonopah School of Mines 
in Carson City, Nev. In 1930 he 
moved to Fairbanks, Alaska, to take 
the post of associate professor of 
mining and ore dressing at the 
Alaska Agricultural College and 
School of Mines. In the early 1950’s 
Mr. Henricksen became consulting 
engineer to Kennametal Inc., first in 
Fresno, Calif., and later in Fallon, 
Nev. He became associated with 
A. R. McGuire in 1959 as a consultant 
in geology and mining, and at the 
time of his death was a partner of the 
firm McGuire & Henricksen, with 
offices in Fresno. 


Harry P. Hill (Member 1919), 73, 
died in Austin, Texas, on Oct. 6, 
1960. He was a native of Austin and 
attended the University of Texas 
School of Mines. The early days of 
his career were spent in Mexico and 
Peru working for Cia. Minera de 
Santa Gertrudis. Northern Peru 
Mining & Smelting Co., and Cia. 
Minera Asarco. In 1929 he went to 
work for American Smelting & Re- 
fining Co. in Tucson and continued 
working for this company in various 
capacities in California and El Paso, 
Texas, until 1937, when he became a 
consulting engineer for C. F. Cor- 
zelius. He had been living in retire- 
ment in Austin for more than a 
decade before his death. 


George S. McCaa (Member 1922) 
died Nov. 28, 1960, in Pittsburgh at 
the age of 76. Mr. McCaa was known 
as the inventor of the McCaa two- 
hour, self-contained breathing ap- 
paratus used in mine rescue and 
general fire-fighting. He was the 
founder of the National Mine Rescue 
Assn. and served the U. S. Bureau 
of Mines for 14 years as inspector of 
European mine rescue procedures. 
For 30 years, until his retirement in 
1958, he was a mine inspector for 
the Pennsylvania Department of 
Mines. From 1935 to 1937 he served 
as president of the Coal Mining In- 
stitute of America. Mr. McCaa was 
born in Wilkes Barre, Pa., and re- 
ceived his E.M. degree from Lafa- 
yette College in 1910. For two years 
after graduation he worked for 
Lehigh Valley Coal Co. The next 
four years he spent as football coach 
and athletic director at two Pennsyl- 
vania colleges. 


Neal M. Muir (Member 1949) died 
in San Francisco on Nov. 5, 1960, a 
few weeks before his 77th birthday. 
He was born in Helena, Mont., at- 
tended the University of Minnesota 
for one term, and then transferred 
to the Michigan School of Mines, 
graduating in 1997. The first couple 
of years after leaving school he spent 
working on railroad construction. 
Following that he worked for various 
mining companies in the West as 
millman, miner, assaver, foreman, 
and superintendent. In the 1920’s 
and early 1930’s he acted as sales 
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representative for several companies 
in Tulsa, Okla. In 1941 he went to 
Utah as assistant in the geological 
department of Utah Copper Co., and 
in 1942 served as production analyst 
for the War Production Board in 
Salt Lake City. From 1942 to 1947 
he was with the U.S. Bureau of 
Mines, working as a mining engineer 
in Utah, Alaska, Kentucky, Missouri, 
Illinois, and Oklahoma. In 1947 he 
established a general engineering 
practice in San Francisco which he 
carried on until his death, moving 
his offices to Pasadena, Calif., and 
Grand Junction, Colo., over the 
years. 


M. B. Nesbitt (Member 1949) died 
Nov. 17, 1960, in Chihuahua, Mexico, 
in the same state as his native 
Urique, where he was born Sept. 9, 
1900. With his death the mining sec- 
tion in the area of northern Mexico 
lost one of its most respected mem- 
bers. Mr. Nesbitt was a graduate of 
McGill University, receiving his 
B.Sc. degree in mining engineering. 
From 1923 to 1925 he worked as 
engineer in charge of surveying and 
development work for Cusi Mining 
Co. and in the following two years 
carried on private work in prospect- 
ing and exploration. Following a 
year working as an engineer on the 
drainage project and flood control 
dams in the Valley of Mexico, he 
joined El Potosi Mining Co. as an 
engineer in 1928. He remained with 
the company until his death, attain- 
ing the position of general manager 
in 1957. 


E. P. Scallon (Member 1936) died 
Nov. 19, 1960, in St. Paul at the age 
of 77. A native of Michigan, he was 
' a graduate of the Michigan College 
of Mines. Following six months of 
post-graduate work at the College in 
1907, he went to work for Winona 
Copper Co. as chief engineer. From 
1909 to 1930 Mr. Scallon worked for 
various mining companies, mostly in 
the Great Lakes region, at which 
time he went into general consulting 
work and also became president and 
general manager of Minnesota Re- 
search Co. In 1950 he was assistant 
to the president, Butler Bros., and 
by 1953 he was serving as consulting 
mining engineer to M, A. Hanna Co. 


Hayden F. Sears (Member 1957) died 
Nov. 19, 1960, in Hoyt Lakes, Minn. 
He was born on June 16, 1912, in 
Buffaio, N. Y., and was a graduate 
of the University of Minnesota. He 
worked as field engineer and time- 
keeper for Northern States Construc- 
tion Co. on tunnel construction in 
St. Paul his first year out of college. 
In 1936 he began his association 
with Pickands Mather, working in 
various companies and mines oper- 
ated by this company over the years. 
He became superintendent of the 
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commercial taconite pit of Erie Min- 
ing Co. in 1956. 


E. R. Thomas (Member 1955) former 
president of the First National Bank 
of Grand Junction, Colo., died re- 
cently at the age of 58. He was born 
April 2, 1902, in Hodgenville, Ky. 
He had been an associate member of 
the Plateau Section of AIME. 


R. R. Wilson (Member 1917) died 
in Santa Barbara, Calif., Nov. 20, 
1960, at the age of 70. Although a 
U.S. citizen, born in Carnegie, Pa., 
Mr. Wilson spent his professional 
life in Canada. He received his ed- 
ucation at schools and colleges in the 
U.S., Canada, England, and South 
Africa. He received his degree in 
mining and metallurgy from Queen’s 
University, Kingston, Ont. He was 
associated with and trained under 
W. R. Wilson, president of Crows 
Nest Pass Coal Co. Ltd., Fernie, B. C. 
Later he became resident manager of 
Granby Consolidated Mining, Smelt- 
ing & Power Co. Ltd. As mining 
engineer with Trites, Wood, Wilson 
Syndicate he was active in develop- 
ing the Premier Gold mine and as 
mining engineer and director of 
W. R. Wilson & Sons was responsible 
for the development of such mining 


properties as Windpass Gold Min- 
ing Co., the Ecstall mine, and the 
Hudson Hope Coal area. In later 
years the company operated under 
the name of Wilson Mining Co. Ltd. 
with Mr. Wilson as president. By 
1953 he had moved to Santa Barbara, 
Calif., where he spent the last few 
years in professional retirement. 


E. H. Comstock (Member 1914) died 
in April 1960 at Monticello, Minn. 
He was born in 1876 in Milwaukee 
and received his B.S. degree from 
the University of Wisconsin. The 
next three years he was fellow at 
Cornell and the University of Chi- 
cago and honorary fellow at the Uni- 
versity of Wisconsin. From 1900 to 
1906 he held various positions in the 
public schools of Wisconsin and 
Michigan. In 1906 he went to the 
Minnesota School of Mines as an 
instructor and received his M.S. de- 
gree from the University in 1907. In 
the same year he became an assis- 
tant professor and by 1908 was a 
professor in charge of courses in 
mine plant design. 


J. O. Cree (Member 1943) died June 
13, 1960, in Charleston, W. Va. He 
was born in Centerville, Iowa, March 
5, 1896, and graduated from Iowa 
State College in 1917. Following 


graduation he moved to Huntington, 
W. Va., where he worked as a sales 


engineer for Sullivan Machinery Co. 
After service in the U.S. Army dur- 
ing World War I he returned tc his 
job with Sullivan but left after a 
year to take a job with West Virginia 
Engineering Co. in Charleston. Ex- 
cept for a period from 1921 to 1927, 
when he was associated with Virginia 
Iron Coal & Coke Co. and Center- 
ville Block Coal Co., Mr. Cree made 
his career with West Virginia Engi- 
neering Co. 


G. T. McCrorey (Member 1956) died 
Nov. 7, 1960, in Elvins, Mo., where 
he was born 56 years earlier. After 
attending the Missouri School of 
Mines, Mr. McCrorey went to work 
for Midwest Mining Corp. as a 
junior engineer. Following jobs with 
Missouri Ore Co. and Missouri Nat- 
ural Gas Co., he joined St. Joseph 
Lead Co. in 1942, where he was 
chief surveyor. 


C. T. Smith (Member 1917) died af- 
ter a short illness in an Ironton, Mo. 
hospital on Dec. 18, 1960. Charles T. 
Smith was born in Glendale, Ky., 
and after service in the Spanish- 
American War spent the next 18 
years in Mexico, first with the Na- 
tional Railways of Mexico and then 
the El Oro Mining Co. He was forced 
to leave Mexico during the Villa 
revolution. He returned to the U.S., 
and became secretary and treasurer 
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are urged to review this list as soon as pos- CHANGE OF STATUS ogy 
sible and immediately to inform the Secre- 
tary’s office if names of people are found to 
who are known to be unqualified for AIME Lynn M. Baker, Corpus Christi, Texas 
membership. H. Key, Mont. Date 

ichard R. Byers, Duluth 
Members Robert Elected Name 
ederic reen, Jr ‘alo Alto, Calif. 
Robert B. Haagensen, South Plainfield, N. J. 
Lautaro S. Diaz, Anaconda, Mont. John M. Heinz, Uravan, Colo. R. E. lilidge 
Peter C. Dickie, Hibbing, Minn. William A. Humphrey, Naco, Ariz. A. i. Jemaeen 
Behram B. Engineer, Jamshedpur, India Earl E. Jackson, Bolivar, Venezuela (Legion of Honor) 
Robert D. Frans, Brookfield, Wis. Michael D. Martin, Tucson, Ariz. Emory T. Miller 
B. Jack Gallaher, Phoenix, Ariz. Donald R. McGregor, Las Vegas, Nev. (Legion of Honor) 
Constantine Georgantas, Athens, Greece John W. Miley, Baguio, P. I. 
Marion A. Goudie, Regina, Sask., Canada John E. Murphy, Arcadia, Mo. 
William D. Grabow, Silver Bay, Minn. James H. Ogg, Houston, Texas 'T. Smith 
Edmund M. R. Gray, Santiago, Chile James R. Pennington, Basking Ridge, N. J. 942 Harry A. Treadwell 
Kenneth D. Hester, Elliot Lake, Ont., Canada George Radomsky, Lynch, Ky. John Tyssowski 
Robert D. Hutchinson, Spokane Marco J. Rossetti, Prov. de Jujuy, Argentina (Legion, ot} Honor) 
> 


Bernth E. Johansson, Oakiand, Calif. Dalton L. Russell, Cerro de Pasco, Peru 


PREPRINTS AVAILABLE 
From SME Fall Meetings 


The following list of papers will be eee 
received with the 1961 dues bill 


boo! 
for Members or $10 a book for 


ks may be obtained from SME for $5 a book (10 
coupons for Nonmembers. Each 
entities the purchaser to one preprint. — 


Mayo Mine Car Coupler COAL DIV.—ST. LOUIS SECTION MEETING, 


Machinery Mass, Overburden Volumes Relation- 
i R 

. . . the coupler with the mating instinct by Henry Rumfelt. 
COr302 Shaft Sinking and Lining in the Southern Illinois Coal 
Mayo’s new, cast steel coupler for narrow gauge mine are 
cars couples instantly on tangent or curves. Safe, self- 
centering link completely eliminates all hazards of AIME-ASME JOINT SOLID FUELS CONFERENCE, 
hand couplings. Only a little more a than | October 1960 
link-and-pin, it more than pays for itsel pre- 
venting accidents. If you can save one smashed finger, in Low Seam Mines by Cwde Storey. 
you've got these couplers paid for. Easily installed by and a < Comparison with US Processes by C. D. Tons and Milton 
bolting to existing cars. Write for Bulletin No. 21. a 
Send coupons, properly filled out to: 


Preprints, SME, 29 West 39th St., 
TUNNEL & MINE " New York 18, N. Y. 


EQUIPMENT oe ters 
LANCASTER, PA. 


MARCH 1961, MINING ENGINEERING—309 


i 
Date of 
Death 
Jan. 6, 1961 
4 Jan. 7, 1961 
Dec. 20, 1960 
Unknown 
Dec. 26, 1960 
Dec. 5, 1960 
a Unknown 
Dec. 18, 1960 
Dec. 17, 1960 
Nov. 24, 1960 
; Oct. 13, 1960 j 
ef NEW, SAFE and AUTOMATIC 
} | Co those distributed at 
borer | coupon books are honored at any time. 
7 
Bess 
| 


Se 


PROFESSIONAL SERVICES 


LISTING 
INSTRUCTIONS 


Space limited , &.. AIME members or to 


componies that have 


at least one 


t; half inch: 


per year, 


HEINRICHS GEOEXPLORATION CO. 
Minin oe Water Consultonts & Contractors 

MAGNETOMETER SURVEYS 
Bex 5671, ‘Tucson, Ariz. P 


THORP D. SAWYER 


GEODYNAMICS INC. 


QUANTITATIVE GEOPHYSICAL 
PROPERTY EVALUATIONS 


vrovity 9 


1543 3rd St., P 


Electromagnetic 


.O. Box 1258, 


Santa Monica, Calif. 


EXbrook 4-8817 


GRanite 8-5620 


ALABAMA 


STILL & STILL 


Mining 
neer 
Southern USA. ~~ 


64 The Glen 


Tuscaloosa, Alabama 


Consulting Mining Engineers and 
Geologists 
24 Union Block — Phone HI 5-0610 
P.O. Box 1521 


Prescott, Arizona 


COWIN & COMPANY, INC. 
Mining Engineers and Contractors 


Shaft & Sink 


Mine Development 
1-18th Street SW. 
Als. 


Phone: State 6-5566 


WARREN L. HOWES 


Consultent 
Mining & Metallurgical Plants 


research, design construction, operations 


1305 Hillview Dr., 


Menlo Park, Calif. 


Tel. DAvenport 5-7752 


ARKANSAS 


RAPHAEL G. KAZMANN 
Consulting Ground-Water Engineer 


K & COWIN 
COWIN 

One 18th St., 


Stuttgart, Arkansas 


JACOBS ASSOCIATES 
Consulting Construction Engineers 


Specialists in tunnel and fa work 
— Estimates — 

gineering Geolog ais honaling of 
hoisting, haulage, ma materials 


lyses — 


503 Market Street, San swore 5, Calif. 


ALASKA 


CALIFORNIA 


Curtis & Tompkins Ltd., see Nevada 


KELLOGG EXPLORATION COMPANY 


Air, Ground —- and Jaterpretetion 
Itadena, 


3301 No. A 


4-1973 


Consu’ 
P. O. Box 3686 


ritz Kalmbach 
lting Geologist 
BR 2-6184 


Anchor Alaska 
ALASKA MINERAL CONSULTANTS 


EDWARD R. BORCHERDT 


WILLIAM A. O'NEILL 
(Specialist in Placer Exploration) 
Consulting Mining Engineer-Geologist 

Management 


Exploration-Valuation- 


MERRILL W. MacAFEE 


Consulting 


Engineer 


Chemical @ Metallurgical @ Mining 


LUdlow 3-1778 7668 Senta Fe Ave. 
FRontier 5-6145 Huntington Park, Calif. 


CARTWRIGHT AERIAL 


Sprague & Henwood Inc., see Pennsylvania 


CLAYTON T. MeNEIL, E. M. 
Consulting Mining Engineer 


COLORADO 


Sprague & Henwood Inc., see Pennsylvania 


Anchorege SURVEYS, INC. 
BRoadway 4-7671 505-8th Ave. specializing in 
Zeiss Color Mosaics 
and Interpretation of Forms. 
ARIZONA 
2574 21st St., Secramento, Colif. 
Centennial Development Co., see Utah 
Diamond Core Drill Contractors, 

see Washington ABBOT A. HANKS, INC. 


ASSAYERS-CHEMISTS 
SPECTROGRAPHERS 


THEODORE A. DODGE 
Consulting Mining Geologist 


635 North Third Ave. Tucson, Arizona 


SHIPPERS REPRESENTATIVES 


1300 Sansome Street 
Sen Francisco 11, California 
EXbrook 7-2464 
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Mining & Water Project Investigations, 
A festa, Etc. 
ae Tel. EAst 6-5336 Tucson, Arizona 
7 Project Management : 
Estimates—Appraisals 
and ‘ 
C. DeWITT SMITH 
Mining Consultants 
369 Pine Street Bedford Road 
San Francisco 4, Calif. Lincoin, Mass. 
YUkon 1-0198 CLearwater 9-957! 
822 Bank of America Bidg. 
Tel. GArfield 1-2948 
: SAN FRANCISCO 4, CALIFORNIA 
Aspen, Colorado 
G. T. BATOR 
Consulting 
2011 Wi 


APPRAISALS 


ASSAYERS e 
CHEMIST 
METALLURGICAL 


CONSTRUCTION ° 
CONSULTING ° 
DRILLING 
REPORTS 


O. W. WALVOORD, INC. 
Mill-Design and Construction 


301 Detroit St. Denver 6, Colo. 


CONNECTICUT 


GODFREY B. WALKER 


Metallurgical Consultant 
Mineral Dressing & Extractive 
Metallurgy 


GEOLOGISTS 
GEOPHYSICISTS 
° MANAGEMENT 
VALUATIONS 


Weir Co., Ine. 


Established in 1936 


MINING ENGINEERS & GEOLOGISTS 
DESIGN & CONSTRUCTION 
INDUSTRIAL ENGINEERING 


>) N, WACKER DR. © CHICAGO 6, lt 


INDIANA 
John C. Chew, see Ohio 


DIRECTORY OF 
PROFESSIONAL 
SERVICES 


Riverside, Conn. 


Somerset Lane, 


DISTRICT OF COLUMBIA 


CLOYD M. SMITH 
Mining Engineer 
Munsey Building Washington 4, D.C. 


DIAMOND CORE DRILLING 
BY CONTRACT 
and world’s largest manufacturer 
Core and grout hole drilling in coal, 
metal, and non-metallic deposits, both 


JOY MANUFACTURING CO. 


Contract Core Drill Division 
Michigan City, Indiana 


FLORIDA 


HARRY B. CANNON ASSOCIATES 
Geologists — Engineers 
Exploration Ore Dressing 
Specialists in Heavy Minerals 
P.O. Box 2432 Lakeland, Florida 


KENTUCKY 
John C. Chew, see Ohio 


MASSACHUSETTS 


Edward R. Borcherdt & C. DeWitt Smith, 
see California 


JOHN D. JR., E.M., P.HD. 


Defense, Economic and Scientific Problems 
Box 2266, Stuart, Florida AT 7-1667 


ILLINOIS 


ALLEN & GARCIA COMPANY 


Over 47 Years’ Service to the 
Coal and Salt Industries as Consultants, 
Constructing 


332 S. MICHIGAN AVE., CHICAGO 
120 WALL ST., NEW YORK CITY 


Extraction and Refining of Base Metals 
Specializing in Cobalt and Copper 


Room 911, 209 Washington Street 
Boston 8, Mass. 


MICHIGAN 
John C. Chew, see Ohio 


MEISSNER ENGINEERS, INC. 


300 W. Washington St. Chicago 6, It. 


FRANKLIN G. PARDEE 
Mining Geologist 


P.O. Box 8 Crystal Falls, Mich. 


Continued 
on 
page 312 


ftee, WwW. California 
McClintock, ington 
McNeil, Cloyton T. lifornia 
Engineers, Inc., John IMinois 


Dd. Ari. 
Sharpstone, id Cc. 
Shenon and Full Uteh 
Smerchonski, M.G. 

Smith, C. DeW., & Borcherdt, E. R. 
usetts 


Smith, C et 


See pages 312 and 313 
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| 
Alaska Mineral Consultants Alaske 
Allen & Garcia Company 
Anderson, F. W. 
Bateman, J. D. 
Bator, G. T., & Assocs. Colorado 
B. B. R. Driting 
Behre Dolbear Company _._..New York 
Borcherdt, E. R., & Smith, C. DeW. 
Burbridge-Pyburn : 
Burgess, Blandford Georgia 
Cannon Associates, Horry B. 
Cartwright Aerial Surveys California 
Chew, John C. Ohio 
Clarke, Otis M., Jr. 
Cowin & Company, inc. Alabama 
Curtis & Ltd. Nevada 
Dodge, Theodore A. Arizona 
Eavenson, Auchmuty & Greenwald 
Geo-Froud 
Gerow, Theron G. 
Gustin, J. A. & Assocs. _._.__ Virginie 
ichs Geoexploration zone 
Johnson, Clarence Montene 
Johnston, W. P. 
Katuma Mining Ltd. Br. E. Africa 
Raphael G. 
e txplora Company California 
Kirk cove — 
Srosheors & Groham New York 
Lottridge-Thomas & Associates 
GEO-FRAUD 
row, J. B. 
028 O'Donnell & Schmidt New York 
O'Neil, Williom A. 
Pardee, F. G. 
Pearse, H. A. York 
H. L. TALBOT Pennsytvania Drilling Company 
Amedee A. 
Pierce, oper Utah 
rogue & Henwood, inc. tvania 
Telbot, H. L. 
Authoritative Reports and Appraisals (Italy 
Tuck, Ralph 
Walker, Godfrey Connecticut é 
Walvoord, inc., 0. W. Colorado 
Weir IMinois 
Williams, J. F., & Assoc. Washington 
: Woomer & Associates, J. W. Pennsylvania 
Engineering, Construction, and 
for 
Automatic Stockhouses, Bulk Materials 
Bulk Carrier Self-Untoaders. 
MARCH 


For other items, 


pages 310 and 311 


MINNESOTA 


THERON G. GEROW 


MINING CONSULTANT AND 
ENGINEER 


1705 Morgan Avenue South 
Minneapolis 5, Minn. 


Telephone: FRanklin 7-4811 


R. L. LOOFBOUROW Min. Engr. 
Site Testing — Plans — Estimates 
Underground Censtruction — Mining 


Mine Water Problems 


40382 Queen Ave. So. Minneapolis 10, Minn 


ABE W. MATHEWS ENGINEERING CO. 


Iron Ore Concentration Plants 
Materials Handling Systems 


Design and/or Construction 
Hibbing 


H. M. PICKERING 
Registered Professional Engineer 
Mining Consultant 
Truck Haulage & Crushing Plants 


2121 Sth Ave. East, Hibbing, Minn. 
AM 


3-5153 


MONTANA 


CLARENCE J. JOHNSON 


LEGGETTE BRASHEARS & GRAHAM 
Consulting Ground-Water Geologists 


Water Supply Salt Water Problems 
Dewatering Investigations 
Recharging Reports 


551 Fifth Avenue, New York 17, N. Y. 


NEVADA 


CURTIS & TOMPKINS, LTD. 
Chemists—Assayers 
Shippers Representatives 


Lovelock, Nevado, Box 454 CR3-2639 
Sen Francisco, Calif., 236 Front EX 2-1130 


O'DONNELL & SCHMIDT 
Mining 


New York 6, Y. Cobies: EXAMIMINES 


H. A. PEARSE 
Metallurgical Consultant 
Minerals Beneficiation and Extraction 
19 Den Nesth N.Y 


W. P. JOHNSTON 
Consulting Mining Geologist 
210 West Second St., Reno, Nevada 
Tel: 9-2302 or FAirview 2-075! 


OHIO 


NEW JERSEY 


ee LEDOUX & COMPANY 
mists Spectrosco 


Mine Examination 
359 Alfred Ave. Teaneck, New Jersey 


B. B. R. DRILLING CO. 
National Road West 
St. Clairsville, Ohio 
Diamond Core Drilling 


NEW MEXICO 


Contractors 
Mineral Foundation 
Cores Guaranteed Testing 
ENGINEER Akron 
ECONOMIST yNX TEmple 
APPRAISALS Qyv 6-8597 


JOHN CARROLLTON CHEW 


MARKETING CONSULTANT 
Specialist in Industrial Marketing 
Mineral Economic Anaiysis 
MARKETING RESEARCH 
PRODUCT PLANNING 
567 Sunset View Drive, So. Akron 20, Ohio 


GEORGE R. LELAND 
Registered by written examination 


MISSOURI 


PHILIP L. JONES P.E. 
Consultant 


Mineral Economics & Mineral Dressing 
Examinations, Er 
Bruce va Labs. 552 Mo 


ai, 3-1556 


NEW YORK 


Allen & Garcia Co., see Illinois 


John C. Chew, see Ohio 
Sprague & Henwood Inc., see Pennsylvania 


PENNSYLVANIA 


John C. Chew, see Ohio 


EAVENSON, AUCHMUTY & 
GREENWALD 


MINING ENGINEERS 
Mine Operation Consultants 
Coai Property Valuations 
2320 Koppers Bidg. Pittsburgh 19, Pa. 


AMEDEE A. PEUGNET 
CONSULTING MINING ENGINEER 
Telephone MAin 1-1431 
705 Chestnut St. St. Louis 1, Mo. 


BEHRE DOLBEAR & COMPANY, INC. 


GEORGE R. HEYL 
Consultant 


Petroleum 
Australia, U.S.A., Latin America 


P.O. Box 582 New Paltz, New York 


J. B. MORROW 
COAL CONSULTANT 
Oliver Bldg. _ Pittsburgh, Pa. 
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Consulting Geological Engineer 
923 North 23rd St. __ Billings, Montana 
; Alpine 9-5786 
Mining Engineer & Geologist 
USA. and Latin America 4 
P.O. Box 4146 Albuquerque, N. M. Fe 
Geological, Mining and Metallurgical 
Consultants \ 
: 11 Broadway New York 4, N. Y. 
| 
: 


PENNSYLVANIA 
DRILLING COMPANY 


Subsurface Explorations. Grouting In- 


dustrial Water Supply. Mineral Pros- 
pecting Large Diameter Drilled Shafts. 
Reports 


1205 Chartiers Ave., Pittsburgh 20, Pa. 


SPRAGUE & HENWOOD, Inc. 
SCRANTON 2, Pa. 
Diamond Drill Contractors and 
Manufacturers 

New York—Ph 


ind Junction, Colo. 
Tucson Ari .—Buchans, Nfid., Canada 
Export biv. 
Sprague & Henwood waernetens Corp. 
11 W. 42nd St., York 


UTAH 


BOOTH COMPANY, INC. 
Metallurgical & Chemical Engineers 
Research and Consulting 

Complete La 
Plant Operation and Testing 


333 W. 14th So. St. 
Salt Lake City 15, Utah 


J. FRED WILLIAMS & ASSOCIATES 
Minera onsultants 


Wilmet 


Spokane, 
Phone: Ke 55148 


CENTENNIAL DEVELOPMENT CO. 
Consulting Mining Engineers 
and Contractors 


Eureka, Utah 
Tucson, Arizona 


Eureka 560 
MAine 2-4202 


J. W. WooMER & ASSOCIATES 
Consulting Mining Engineers 


Modern Mining Systems and Designs 
Foreign and Domestic Mining Reports 
Henry W. Oliver Bidg., Pittsburgh, Pa. 


TENNESSEE 


Sprague & Henwood Inc., see Pennsylvania 


LOTTRIDGE-THOMAS 
& ASSOCIATES 
Professional Engineers 


705 Judge Building 
SALT LAKE CITY 11, UTAH 


WEST VIRGINIA 


John C. Chew, see Ohio 


WISCONSIN 
John C. Chew, see Ohio 


CANADA 


Sprague & Henwood Inc., see Pennsylvania 


J. D. BATEMAN 
Consulting Geologist 
Richmond St. West 
Toronto 1, Canade EMpire 4-3182 


J. R. THOENEN 
Comte 
ford Day Rod 


Tennessee 


PRODUCTION AND MANAGEMENT 
SPECIALIST 


ROGER V. PIERCE 


Underground Mining Methods, Cost 
Cutting Surveys—Production Analysis 
—Mine Mechanizati Manage- 


ment. 
808 Newhouse Bidg. EMPIRE 3-5373 
Salt Lake City 4, Utah 


DAVID C. SHARPSTONE 
Consulting Geologist 
oath St West 
Toronto 7, Hudson 1-2878 


TEXAS 


Stanley M. Moos, see Mexico 


BURBRIDGE—PYBURN 


Southwestern ts. & Latin America 
Mills Bidg., El Paso, Texas Tel. Ke 3-4741 


SHENON AND FULL 
Consulting Mining Geologists 


1351 South 2200 East 
Salt Lake City 8, Utah 


Telephone HUnter 4-7251 
Philip J. Shenon Roy P. Full 


M. G. SMERCHANSKI 
Consulting Mining Geologist 
Registered Professional Engineer 


411 Childs Bidg. Winnipeg, Manitobo. 
Phone: Whitehall 2-6323 


RALPH TUCK 
Consulting Mining Geologist 
Examination—Valuation—Exploration 
Phone Elgin 9-6533 


1107 East South Temple 
Salt Loke City, Uteh 


PAUL F. DEISLER, A.1.1.E. 
Management Consultant 
826 Mills Building, El Paso, Texas 


VIRGINIA 


GUY E. INGERSOLL 
ta, Professional Engineer 
exas, pany and New Mexico 


El 


$505 Drive. 


J. A. GUSTIN & ASSOC. 
CONSULTING ENGINEERS 


Mill Design, Structural and Foundation 
Engineering, Fine Particle Processing 
Industrial Minerals Technology, 
Lime and Aggregate Plonts, 
Surveys, Reports and Investigations 
T 


Burch elephone: 
Martinsville, MErcury 2-6588 


KARL A. RIGGS, 
CONSULTANT 


DOMESTIC 
Appraisals, Geology, Petrog 
ical, & Arphoto Interpret 
Reports, & Pro 


723 Penguin Dr. Dallas, Texas 


WASHINGTON 


MEXICO 


STANLEY M. MOOS 
Mining Engineer 
Feasibility Reports and Economic 
Surveys in Mexico and Central America 


Houston, Mexico, D.F 
Tel: HO 8-6520 46-87-97 
INTERNATIONAL 


Otis M. Clerke, Jr., see Alabama 


Sprague & Henwood International Corp., 
see Pennsylvania 


CONRAD W. THOMAS 
MINERAL INDUSTRIES CONSULTANT 
Vie F. D. Guerrezzi ID 


Rome, 
FUROPE—APRICA MIDDLE EAST 


BRITISH EAST AFRICA 


R. S. LINTOCK DIAMOND DRIL DRILL 


KATUMA MINING LIMITED 


Metal and Ore Brokers 
Mining Consultants 


Nairobi K 
P.O Box 1737 Cables “EXPORTER” 
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: Consulting Engineers & Geologists 
| 
Fa Spokane, Wash.—Globe, Ariz. 
a , DIAMOND CORE DRILL CONTRACTORS 
MARCH 


Allis-Chalme: 
Bert S. "Giitine Adv., Inc. 

Allis-Chalmers - 248, 249 
Klau-Van Pietersom- -Dunlap, Inc. 

American Brattice Cloth Corp. ae 
Tri-State Adv. Co., Inc. 

American Cyanamid Co. ° 
James J. McMahon, Inc. 

American Machine and Metals Inc. 

Division 

The L. W. Ramsey Adv. Agency 


American Manganese Steel Div. 


American Brake Shoe Co. 239 
The Griswold-Eshleman Co. 
American Mine Door Co. P 
Ray Sayre Advertising Agency 
Anaconda Co., The ad 
Kenyon & Eckhardt, Inc. 
Armour Industrial Chemical Co. . 
he Buchen Co. 
ASEA Electric, Inc. 
Mann-Eliis, Inc. 
Atlas Car & Manufacturing Co. 7 
Howson Advertising 
Atlas Cope 
| Mather Lupton Co., Inc. 
Bixby-Zimmer Engineering Co. » ie 
Becht & Sisoewer" Inc. Adv. 
Coping. Bros. Drilling Co. 306 
. S. Adamson & Assoc. 
Buell Engineering Co. 243 
Hicks & Greist Inc. Adv. 
Calumet Diy. of Calumet & Hecla Inc. . 2 
Gray & Kilgore Inc. Adv. 
Card tron Works, C. S. 
Mosher-Reimer-Williamson Adv. 
Agency Inc. 
Caterpillar Tractor Co. 230, 250, 251 
N. W. Ayer & Sons, Inc. 
Chain Beit Co. 
The Buchen Co. 
Coates Steel Products Co. af 


Robinson Advertising Co. 


Colorado Fuel & Iron Corp., The 
Doyle, Kitchen & Ine. 


Continental Conveyor & —_ mt Co. 300 
Sparrow Advertising ency 

Deister Concentrator Co., The 304 
Louis B. Wade, Inc. 

Denver Equipmene Co. Third Cover 
Galen E. Broyles Co., Inc. 

Differential Steel Car Co. ’ 
Blaco Adv. Agency 

Matsie Co. 

Equipment Engineers, Inc. 
Norton M. Jacobs Adv. 

Farrell-Cheek Steel Co. 
Robert R. Frissell Inc. Adv. 

Filtration Engineers Division ° 


American Machine and Metals Inc. 
The L. W. Ramsey Adv. Agency 


damson & Assoc. 
Gardner-Denver Co. 
The Buchen Co. 

General Electric Co., X- ° 
Klau-Van Pietersen’ Inc. 

Crushing & Pulverizer Co. 
. C. Humburg Adv. Agency 

Halliburton Co. ad 


Glenn Adv., Inc. 


Hardinge Co., 305 
Adams Inc. 


Harnischfeger Corp. 
Fuller & Smith ‘& Ross, Inc. 


Hercules Powder Co. ( ) : e 
Fuller & Smith & ‘oss, Inc. 


Hughes Tool Co., Industrial Div. 
Foote, Cone & Belding 


Humphreys Engineering Co. _ 


Adamson & Assoc. 


Ingersoll-Rand Co. 254 
Beaumont, Heller & Sperling, Inc. 
Marsteller, Rickard, Gebhardt & 


Reed, Inc. 

International Harvester Co. be 
Aubrey, Finlay. Marley, & Hodg- 
son, Inc. 


International Nickel Co., The 
Marschalk & Pratt Div., 
Erickson Inc. 


Jeffre Co., The 
The Griswold-Eshleman Co. 


Wasey, Ruthraug & Ryan 


Inc., Walker 
247 
C. Cole Co., Inc. 
Van Saun Mfg. Engrg. Corp. 
bert S. Jr., Adv. 
Krupp international Inc. - 
KW-Dart Truck Co. . ° 
Valentine-Radford, Inc. 
e 
Marsteller, Rickard, Gebhardt & 
Reed Inc. 
LeRoi Division 
Westinghouse Air Brake Co. . 
Hoffman, York, Paulson, Gerlach 
Adv. Inc. 
Lindberg Engineering Co. 229 
Semiconductors Division 
Don Colvin & Co. Inc. 
Longyear Co., ’ 
Pidgeon’ Se Lewis, Inc, 
Machinery Center Inc. 
Advance Products Marketing Inc. 
meee - Power Shovel Co. 
Jay H. Marsh Co. 
Tunnel & Mine Equipment - . 309 
The Godfrey Agency 
Mine & Smelter Supply Co. 240, 241 
Walter L. Schump, Adv. 
Mine Safety Appliances Co. . 
Hetchume MacLeod & Groove, Inc. 
Morse Bros. Machinery Co. . 
Ted Levy, Richard Lane & Co. 
Adv. Agency 


Pumps, Inc 
Tri-State Adv. Co., Inc. 


Iron Co. 236 
. Westmoreland, ‘Inc. 
National Malleable & Steel Castings Co. 
Palm & Patterson Inc. 
National Mine Service Co. : e 
Downing Industrial Adv. Inc. 
Naylor Pipe Co. - 


Fred H. Ebersold Inc. 


*Previous Issues 


314—MINING ENGINEERING, MARCH 1961 


Newport Industries Division 
—. Newport Chemical Corp. 
rrill Belknap Marsh Assoc. 


tg Mfg. Co. 298, 299, 301, 303 
Russell . Gray, Inc. 
Ohmart C 


orp., The 
Keelor & Stites Co., The 


Phelps Dodge Refining Corp. 
The House of ze Hayden Twiss, Inc. 


Roberts & Schaefer Co. 
C. Franklin Brown Inc. 


Roots-Connersville Blower Division 
Dresser Industries Inc. 
Persons Advertising Inc. 


Ross Screen & Feeder Co. . 


Sanford-Day Iron Works, Inc. 
Charles S. Kane Co. 


Saverman Brothers, Inc. 
Symonds, MacKenzie & Co., Inc. 
Adv. 


Sheffield Div. 252 
ARMCO Steel Corp. 
Potts Woodbury, Inc. 


Smith & Co., F. L. 
The Stuart Co. 


Spencer Chemical Co. 
Bruce B. Brewer & Co. 


& Henwood Inc. ‘ 302 
Anthracite Adv. 


Bert S. Inc. 


s-Roger Mfg. Co 
Retner Williamson Adv. 


Agency, Inc. 


turtevant Mill Co. 
. F. P. Walther, Jr., “& Assoc. Inc. 


Syntron Co. 307 
Servad, Inc. 


Texas Gulf Sulphur Co. 
Sanger-Funnell, Inc. 


ransall inc. 
‘s Robert Luckie & Co. Inc. Adv. 


raylor Engrg. & Mfg. Div., Fuller Co. — ° 
Ritter-Lieberman, Inc. 


w. __Fourth Cover 


Ss. 
Griswold-Eshleman Co. 


tee! C 
Durstine & Osborn, 


Inc. 


Vulcan tron Works 
Mosher-Reimer-Williamson Adv. 


Agency, Inc. 


Western Machinery Co. 
Westcott-Frye & Assoc. 


Wheel Trueing Tool Co. 
Clark & Bobertz, Inc. 


Wilfley & Sons, Inc., A. R. Second Cover 


Ed M. Hunter & Co. 


Wilkinson Process Rubber Co., Ltd., The .. 308 
Greenlys Ltd. 
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Size: 13’ diameter x 14° high, 
2 circuits of 14 each. : 


An Agitator for Every 
Application 


_ Shown here are a few of the many 
types of Denver Agitators available — 
to provide efficient, economical agi- 
tation in the mineral and chemical 
processing industries. 


Kermac Nuclear Fuels Corporation Leaches 
-28 Mesh Sandstone Ore at 55% Solids 
in 28 Denver Turbine Type Agitators 


Kermac Nuclear Fuels Corporation operates a 3300 ton rated capacity 
uranium mill in the Ambrosia Lake District north of Grants, New Mexico. The 
—28 mesh abrasive sandstone ore at 55% solids is acid leached using Denver 
Turbine Type Agitators. The 28 Denver Agitators used by Kermac Nuclear are 
arranged in two sections of 14 agitators each. The rubber-lined agitator tanks 
are 13’ diameter x 14’ high and use 48” Denver Turbine Type Propellers, which 
are also rubber-covered and have an average service life of 18 months. The 
first two agitators in each circuit consume 15 HP each and the remaining units, 
11 HP each. 

The Agitator units are heavy-duty and can be easily started up under load 
after shutdown without auxiliary equipment. The mill design provides step-down 
elevations to provide gravity flow, and the tanks are arranged so that any tank 
in the section can be by-passed if necessary. 

This large uranium producer has found Denver Agitators perform to their 
complete satisfaction on this severe service. This problem of agitating coarse 
abrasive slurries is another example of Denver experience in handling all 
types of agitator problems. Equipment is specially-designed to provide proper 
agitation and is backed by a qualified, experienced field service organization. 


Write giving details of your processing requirements for detailed recommendation. 


DENVER EQUIPMENT COMPANY 1400 17TH ST. + DENVER 17, COLO. + CABLE DECO DENVER + PHONE CHerry 4.4466 


BRANCH OFFICES: NEW YORK 4114 Empire .. Phone CH 4-6510 + BLUEFIELD, W. P. 0. Box Phone DA\ t 5-6598 185 Phone 

e. EMpire 3-8836 » VANCOUVER, 207 Credit Foncier BI MUtual 3-4826 + LONDON, 15-17 Christopher St., Finsbury Sq. Bi e 0636 « SBURG, 
Broadway and Ninth, Bez — Phone 25-7531 + LIMA, Maquinarias 270, Casilla 4950, Phone 41887 + MEXICO CITY, Avenida Juarez Pie. 615, Phone aie 1477. 
DEALERS: CHARLESTON, SO. Southern Corp. * CLEVELAND, OHIO, Telco, inc. + HIBBING, MINN., Jasper Engineeri 


* HOUSTON, TEX. Co. ISHPEMING, 
MICH., Charter, inc. « jensev City, y= re Pump & Equip. Corp. KELLOGG, IDA., Siler Equip.Sales * MULBE H. Clark Equip. Co. TLAND, ORE., Pump 
Pipe & Power Co. * SAN FRANCISCO. “CALIF., . A. Nissen + ANTOFAGASTA, CHILE, International Mach. Co. * — CHILE, ay Electro-Metalurgica, S. A., International Mach. Co. 
LA PAZ, BOLIVIA, Mach. Co «+ BOLIVIA, International Mach. Co. * BANGKOK, THAILAND, itd. FORT BOMBAY, INDIA, Pioneer Equip. Co. 
Ltd. * MANILA, P. Mach. & Supply Co., inc. OSAKA, JAPAN, Kurimoto tron A, Henry Co., itd. CASABL MOROCCO, 

Miniere et Metalraigue SALAAM, TANGANYIKA, Gailey bg Roberts, Ltd. * NAIROBI, Gailey "roberts, Ltd., Barbier, Benard & Turene + MADRID, 
SPAIN, Suministros “ ITALY, ing. Giulio Axerio. GLEBE, ‘NEW SO. WALES, AUSTRALIA, A. 
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TYLER OFFERS UNIQUE 
TECHNICAL SERVICE IN SCREENING 


An abrasive manufacturer wanted to know how to separate his raw material 
in several different grit sizes—sent a sample to the Tyler Customer Service 
Laboratory. Here the material was separated on production-size vibrating 
screens, with a variety of wire cloth types, permitting positive recommenda- 
tions on equipment and wire cloth for each specification desired. : 

This type of technical service will help you obtain—in your own plant—the ~ 
lowest possible screening cost. Call Tyler for help on your separation problems. : 
From thousands of types of Tyler woven wire cloth, we can recommend the 
right type for your requirements. 


Standard of the world Tyler Standard Testing Sieves are recognized 
world-wide as the standard for classification of granular materials. This testing 
equipment tells you what sizes are present in raw materials, relative proportions, 
and helps you meet specifications and control quality. 


TYLER CUTS YOUR COST OF SCREENING 

@ Requirements matched from world’s broadest line of wire cloth ¢ Fast shipments 
from the industry's largest inventory ¢@ Technical service backed by unique Customer 
Service Laboratory. 


THE W.S.TYLER COMPANY Cleveland 14, Ohios OFFICES: Atianta*s Boston Chicago Dalias «Los Angeles New York Philadelphia 
Pittsburgh « Sait Lake City * San Francisco « The W.S. Tyler Company of Canada, Limited, St. Catharines, Ontario » OFFICE: Montreal! 
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